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ABSTRACT

This document describes the results of a project to investigate methods of reducing
emissions of and the risk posed by methylene chloride (METH) emitted from furniture
stripping facilities. METH is used in the stripping formulations used by these shops.
Two methods of reducing the Maximum Individual Cancer Risk (MICR) at the nearest
offsite receptor were investigated and analyzed. First, a baseline stripping formulation
used by most stripping shops in California and eight alternative strippers with no or low-
METH content were tested. Two of the low-METH content strippers performed well and
their use could reduce the METH emissions from stripping shops by 29%. These
alternative strippers may pose other risks that were not addressed in the report. Second,
higher air flow ventilation systems were tested to determine whether they could capture
the METH emitted from the stripping process. One of the higher air flow ventilation
systems, a 1500 cfm system, achieved a 60 to 70% capture efficiency. The other system,
a 3000 cfm system, achieved a 90% capture efficiency. It is estimated that these systems
would reduce the exposure to METH at the nearest offsite receptor by 13 to 17%. The
MICR reduction at the nearest offsite receptor that could be achieved by combining a
high air flow ventilation system and a low-METH content stripper is estimated at 40%.
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EXECUTIVE SUMMARY

BACKGROUND

Fumniture stripping shops are small facilities that strip wood furniture and other wood
items as a service. Some of these stripping facilities also repair and paint the wood
furniture after stripping. Virtually all furniture strippers are small businesses with fewer
than five employees.

Furniture stripping firms use methylene chloride (METH) based stripping formulations to
remove a variety of different types of coatings from furniture that is made of a range of
different woods. There may be as many as 80 stripping shops in California that use more
than 700 gallons per year of METH based stripper and have equipment for efficiently
performing stripping.

METH is classified as a Toxic Air Contaminant in California and is listed on Proposition
65. The chemical is a suspect carcinogen and companies that use it pose a high risk to
workers and to the surrounding community. The California Air Resources Board
(CARB) and local air districts in the state are interested in identifying methods that could
be effective in minimizing the risk posed by stripping facilities. In that light, the Institute
for Research and Technical Assistance (IRTA) conducted a project to investigate two
methods of reducing the risk. One of the methods that was examined during the project
is use of alternative low- and non-METH stripping formulations. Another method that
was examined was use of high air flow ventilation systems.

METHODS

The stripping formulation used by most furniture strippers contains about 80% METH.
IRTA arranged for eight alternative low- and non-METH strippers to be formulated and
these alternative strippers were tested in four stripping facilities in the South Coast Basin.
Six of the stripping formulations did not perform well. Two of the alternative low-
METH strippers did perform well and both of these strippers contained less than about
50% METH. The two best performing strippers were tested more extensively in one
facility to determine whether they kept their composition over time. The stripper
composition did not change and one of them was selected for additional testing with the
higher air flow ventilation systems.

In an earlier project sponsored by the National Institute for Occupational Safety and
Health (NIOSH), IRTA arranged for two higher air flow ventilation systems to be
designed and installed in two Southern California stripping facilities. These systems
were tested to determine if they could meet more stringent worker exposure regulations
established by the Occupational Safety and Health Administration (OSHA). One of the
systems, rated at 1500 cfm, did not control the worker exposure adequately but the other
system, rated at 3000 cfm, was capable of reducing the worker exposure level to the
OSHA action level. ‘

During this project, IRTA arranged for the South Coast Air Quality Management District
(SCAQMD) to perform source testing to determine whether the two higher air flow
ventilation systems could reduce the Maximum Individual Cancer Risk (MICR) at the
nearest offsite receptor (assumed to be 25 meters from the source of METH emissions)
posed by stripping facilities. The source testing involved measuring the METH emission
rate during stripping and determining the capture efficiency of the ventilation systems.
The baseline stripper containing 80% METH was tested and the best performing
alternative stripper was also tested. In one of the stripping facilities, the effectiveness of
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the higher air flow ventilation system in capturing METH emissions was compared to the
effectiveness of the older low air flow system.

Using the results of the alternative stripper testing and the results of the ventilation
system source testing, IRTA estimated a METH emissions factor for this industry. IRTA
also performed risk assessment calculations using a look-up table method devised by
SCAQMD from earlier source tests at furniture stripper sites to estimate the reduction in
exposure of METH emissions at the closest offsite receptor using the alternative strippers
and the higher air flow ventilation systems. Finally, IRTA performed a cost analysis to
assess the cost impacts of requiring use of alternative strippers and/or more expensive
ventilation systems.

RESULTS

The best alternative low-METH stripper was tested during the source testing. The source
test results indicated that use of this stripping formulation reduced emissions of METH
by 29%. Since exposure to METH emissions is directly proportional to risk, use of the
stripper would also reduce the risk by 29%. This stripping formulation contains n-methyl
pyrollidone (NMP) in place of METH. NMP is a reproductive and developmental toxin
that may soon be added to Proposition 65. Although use of this stripper reduces the
carcinogenic risk of METH, the reproductive or developmental toxicity risk could be
increased.

High air flow ventilation systems can reduce the MICR to the closest offsite receptor
because they capture the METH emissions and send the METH emissions out a higher
stack. The source testing results indicated that use of the 1500 cfm higher air flow
ventilation system was able to capture 62 to 70% of the METH emissions. This can be
compared with the 22% capture efficiency of the older ventilation system. The capture
efficiency of the 3000 cfm ventilation system was even higher, at about 90%; in this case,
the older ventilation system only captured 40% of the METH emissions. IRTA estimated
the MICR reduction at the nearest offsite receptor that can be achieved with use of the
higher air flow ventilation systems at 13 to 17%.

IRTA estimated the MICR reduction at the nearest offsite receptor that could be achieved
through use of both the low-METH alternative stripper and the higher air flow ventilation
systems. Use of the 1500 cfm ventilation system and the low-METH content stripper
reduced the MICR due to METH emissions at the nearest offsite receptor by 38%. Use
of the 3000 cfm ventilation system and the low-METH content stripper reduced the
MICR due to METH emissions at the nearest offsite receptor further, to 41%.

A typical stripping facility makes a profit of about $30,000 annually. The limited cost
analysis performed during this project indicated that shops would incur a cost of between
$900 and $1,400 per year if they purchased a higher air flow ventilation system. Use of
the alternative stripper could increase costs by $800 to $900 per year. Use of both
methods could increase the cost to a typical facility by 6 to 9% of profits.

CONCLUSIONS

Furniture strippers are small businesses that emit substantial quantities of METH, a
suspect carcinogen. Two methods of reducing the exposure to METH emissions at the
nearest offsite receptor posed by stripping facilities were investigated. If use of higher air
flow ventilation systems and alternative low-METH content strippers were mandated by
local air districts for stripping facilities, the MICR at the nearest offsite receptor due to
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METH emissions could be reduced by about 40%. Stripping facilities would increase
their costs by about 6 to 9% of their current annual profits of $30,000.



L_INTRODUCTION

The Institute for Research and Technical Assistance (IRTA) received a contract from the
California Air Resources Board (CARB) in September 1999 to conduct a project with
furniture stripping facilities in California. The CARB project was designed to investigate
methods of reducing the exposure to methylene chloride (METH) emissions posed by
furniture stripping firms in California to the surrounding community. The contract
involved testing several alternative stripping formulations in four stripping facilities in
Southern California. The project also involved designing and installing higher air flow
ventilation systems in two stripping facilities and conducting source testing to determine
the impacts of capturing and expelling toxic emissions from ventilation stacks. .

The component of concern in the stripping formulation most widely used by furniture
stripping shops today is methylene chloride. The chemical is a suspect carcinogen and is
classified as a Hazardous Air Pollutant (HAP) by EPA and a Toxic Air Contaminant
(TAC) by the state of California. On January 10, 1997, the Occupational Safety and
Health Administration (OSHA) finalized a rulemaking that lowered the permissible
exposure level (PEL) of METH in the workplace from 500 ppm to 25 ppm.

The Maximum Individual Cancer Risk or MICR is defined and discussed in more detail
in Section V. Briefly, the MICR is defined as the estimated probability of a potential
maximally exposed individual contracting cancer as a result of exposure to toxic air
contaminates over a period of 70 years for residential and 46 years for worker receptor
locations.

Two methods of reducing the MICR at the nearest offsite receptor 25 meters from the
source of stripping emissions posed by the METH strippers were examined during this
project. The first method is to reduce or eliminate the METH content of the strippers.
This involved reformulating strippers and testing the new strippers under field conditions.
A reduction in the METH content of the strippers leads to a decrease in emissions of
METH. The second method is to increase the air flow and effectiveness of the ventilation
systems in stripping facilities. This leads to a reduction of the MICR at the nearest offsite
receptor from METH emissions.

IRTA conducted two earlier projects that are directly related to the CARB project. The
first, sponsored by the South Coast Air Quality Management District (SCAQMD),
involved performing a survey of furniture strippers in the South Coast Basin and
determining their stripping practices and the quality of their ventilation systems. The
second, sponsored by the National Institute for Occupational Safety and Health (NIOSH),
involved testing alternative strippers and designing, installing and testing high air flow
ventilation systems to determine if they can effectively reduce worker exposure to the
METH strippers.

Several organizations contributed to the work during the CARB project. Benco Sales, a
stripping formulation and equipment supplier, formulated all the alternative strippers that
were tested and built the new higher air flow ventilation systems. NIOSH staff assisted
in the design of the ventilation systems. The SCAQMD staff performed source testing to
compare the emissions of METH to the surrounding community of the baseline and
alternative strippers and the existing and new ventilation systems. IRTA assisted Benco
Sales in the design of alternative strippers, identified the facilities for testing, helped
devise test plans, assisted in the short- and long-term testing of the alternative strippers
and the testing of the ventilation systems and analyzed the results of the testing.



This document summarizes the results of the alternative stripper and ventilation system
testing. Section II provides background information on the furniture stripping industry
and specifically, the facilities in the Southern California area, the stripping formulations
the industry uses and the regulations that apply to the industry. It also includes some of
the results of the survey data from the earlier SCAQMD project. Photographs of the
equipment and ventilation systems currently used in some of these facilities are provided.
Section III describes the alternative strippers that were tested in four stripping facilities
and summarizes the results of the comparative stripper tests. Section IV describes the
ventilation systems that were constructed and tested in two stripping facilities. It also
discusses the results of the ventilation system testing. Section V develops an emissions
factor for METH for this industry, analyzes the MICR reduction at the nearest offsite
receptor that can be achieved through adoption of alternative low-METH strippers and
higher air flow ventilation systems and presents a cost analysis for stripping facilities to
implement the new strippers and ventilation systems. The last section, Section VI,
summarizes the results of the testing and research.

The results indicate that there could be as many as 248 firms that use METH based
strippers for stripping wood furniture and other items in the Southern California area
around Los Angeles. There are about 38 firms that have stripping equipment and use
more than 200 gallons of stripper annually. There could be as many as 80 facilities in
California that have stripping equipment and use relatively large quantities of stripper.

The tests of the alternative stripping formulations indicate that the best performing
alternative strippers were two low-METH blends. Some of the alternative strippers that
were tested performed well on certain types of coatings. The two best performing low-
METH strippers, however, were more consistent than the other alternative strippers in
their capability to effectively remove all kinds of coatings in a timely manner. These
strippers also performed well in longer-term tests. As described later in Section IM, each
of the two best performing strippers contains a non-METH solvent that poses toxicity
problems. In Section V, it was estimated that use of the alternative strippers could reduce
the emissions of METH and consequently the MICR at the nearest offsite receptor due to
stripping shops by 29%.

None of the furniture stripping facilities in Southern California had effective ventilation
systems. Higher air flow and more effective ventilation systems were built, installed and
tested in three facilities during IRTA’s earlier NIOSH project. Two of the higher air flow
systems were tested during this project to determine the extent to which they could be
effective in reducing the MICR at the nearest offsite receptor. One of the ventilation
systems, the lower cost system, was capable of capturing between 60 and 70% of the
METH emitted from stripping operations. A second more expensive ventilation system
was capable of capturing about 90% of the METH emitted from stripping operations.
The results indicated that these systems have good potential for reducing the MICR at the
nearest offsite receptor due to METH emissions. It was estimated that the reduction in
the MICR at the nearest offsite receptor that could be achieved through use of these
systems is between 13 and 17%. '

One of the best low-METH alternative strippers was also tested with the old and new
higher air flow ventilation systems. Total stripper METH emissions of the alternative
stripper were lower than METH emissions of the baseline stripper. This is because the
alternative stripper contained between 50 and 60% METH whereas the baseline stripper
contained about 80% METH. The alternative stripper tests also indicated that the total
volume of alternative stripper that was used is lower than that of the baseline. This is
because the vapor pressure of the alternative stripper is much lower than the vapor
pressure of the baseline stripper. Because the two best alternative stripping formulations



contain other materials that may be ioxic, use of the alternatives may increase the risk of
different toxicity endpoints.

The MICR at the nearest offsite receptor posed by a typical facility probably cannot be
reduced to 25 in a million, the MICR threshold level specified in the SCAQMD rule that
regulates toxic emissions from existing facilities. Even so, use of the two methods for
reducing exposure to METH emissions at the nearest offsite receptor could have a
significant impact on lowering that MICR location. The testing and analysis indicate that
the MICR reduction at the nearest offsite receptor due to METH emissions could be
achieved through use of both an alternative low-METH stripper and a higher air flow
ventilation system in the order of 40%.

The SCAQMD plans to develop a technology-based regulation for the furniture stripping
industry in 2002 as part of their risk reduction strategy. A limited cost analysis was
performed here to determine the effects on stripping shops of a regulation that required
the adoption of low-METH strippers and high air flow ventilation systems. The results
indicate that these shops would incur an increased cost that represents between 6 and 9%
of their profits.



II. BACKGROUND ON FURNITURE STRIPPING iN CALIFORNIA

There may be as many as 250 firms in a four county area (Los Angeles, Orange, San
Bernardino and Riverside Counties) that strip, repair and refinish wood furniture and
other wood items. The Southemn California area accounts for about half the stripping
facilities in the state which indicates that there may be about 500 stripping facilities
statewide. These firms are virtually all small businesses with one to five employees.
Some of the companies perform only stripping; others have both stripping and refinishing
operations.

The largest strippers use equipment to apply the stripper. The most widely used type of
equipment is the flow tray which is a shallow sloped tray with a drain at one end. The
stripper is applied with a pump and a brush. A few strippers use dip tanks instead of a
flow tray to strip furniture. Some shops have both a dip tank and a flow tray. The vast
majority of strippers use very little stripper and they apply it by hand either in a coating
booth, outside or in their facility without ventilation. The physical details of the stripping
operation are described in more detail later.

STRIPPER USE

The use of stripper varies widely from firm to firm. Table 2-1 provides estimates of the
stripper usage for the industry using the assumption that there are 248 firms that perform
stripping in the Southern California Basin and twice that number in the state. The survey
results from the earlier SCAQMD project indicated that 248 firms in the Basin used
METH formulations for stripping. Perhaps two or three of the largest strippers use more
than 1,200 gallons of stripper per year. An estimated 15 strippers use between 700 and
1,200 gallons of stripper annually. About 20 strippers use between 200 and 700 gallons
per year. The smallest strippers, about half of the firms in the Basin, use less than 5
gallons of stripper per year. The remaining strippers, 86 of them, use between 5 and 200
gallons of stripper per year.

Assuming that the South Coast Basin accounts for about half the strippers in the state, the
statewide distribution might be expected to be similar. On this basis, there may be as
many as 496 stripping facilities in California. Perhaps six of those stripping facilities use
between 1,200 and 2,000 gallons of stripper annually and 40 of them use between 700
and 1,200 gallons of stripper per year. The vast majority of the stripping facilities use
less than five gallons of stripper per year.

Table 2-1
Estimated Annual Stripper Usage
Annual Stripper Usage Number of Firms Number of Firms
(gallons per year) in South Coast Basin in California
1,200 - 2,000 3 6
700 - 1,200 15 30
200 - 700 20 40
5-200 86 172
<35 124 248
Total 248 496



WOOD AND COATING TYPES

Various types of woods are used to make wood items and furniture. A variety of coating
types are also used on the woods. The most important factor in the stripping process is
the type of coating that needs to be stripped. Stripper effectiveness is determined by its
ability to strip the coating and the wood type is comparatively unimportant.

The most common type of coating that requires stripping today is the conventional
solventborne coating. This type of coating represents more than 50% of the coatings that
require stripping by furniture strippers. Between 20 and 30% of the coatings encountered
are conventional clear varnishes which include shellacs. Cross-linked clear finishes that
also fall into this category have begun to be used over the last 15 or 20 years. Waterborne
latex and acrylic coatings and high performance cross-linked pigmented and clear
coatings account for the remaining 15 to 20% of the finishes encountered by furniture
strippers today.

The waterborne, cross-linked and pigmented coatings are more difficult to strip than the
traditional solventborne lacquers. The mix of coatings furniture strippers encounter will
change in the future because of the regulations requiring greater use of low VOC
coatings. Furniture strippers must be able to rely on effective strippers capable of
removing a wide range of coatings.

REGULATIONS ON FURNITURE STRIPPING SHOPS

The companies that perform stripping in California are faced with regulations at the
federal and local/state level.

OSHA Regulation

On January 10, 1997, the Occupational Safety and Health Administration (OSHA)
finalized a regulation on methylene chloride that was under development for 10 years. It
lowered the Permissible Exposure Level (PEL) of methylene chloride from 500 ppm to
25 ppm over an 8-hour time-weighted average (TWA). The regulation established a
Short-Term Exposure Limit (STEL) of 125 ppm; the previous STEL was set at 1,000

The regulation also established a so-called action level of 12.5 ppm. If the workers’
exposure exceeds 12.5 ppm, the employers must institute exposure monitoring and
medical surveillance. If the exposure is above the action level, monitoring is required
every six months; if the exposure is above the PEL, monitoring is required more often,
every three months. Where the action level is exceeded, the employees with exposure to
METH for more than 30 days per year must see a health care provider and this must be
paid for by the employer.

EPA Title V Operating Program

Title V is a federal program that requires certain sources to obtain an operating permit
and to provide notification of significant changes in that permit. Sources that have the
potential to emit more than 10 tons per year of an individual HAP or 25 tons per year of
combined HAPs are subject to the program. In most air district jurisdictions, actual
emissions of an individual HAP that are between 4.5 and 8 tons per year could be pulled
into the program. Some of the largest furniture strippers--those emitting more than about
900 gallons of stripper per year--could be required to obtain a Title V permit.



SCAQMD Rules

The SCAQMD rule that regulates stripper used by furniture stripping firms in Southern
California is Rule 1136 “Wood Products Coatings.” It limits strippers to those with a
Volatile Organic Compound (VOC) content of 350 grams per liter of material or less or
those that have a composite vapor pressure of 2 mm Hg or less. METH is not classified
as a VOC; the other components in stripping formulations are the contributors to the
VOC content of the stripper. Many of the other local air districts in California have
regulations that have requirements similar to SCAQMD Rule 1136.

Another SCAQMD rule that has had a substantial effect on furniture stripping firms in
Southern California is Rule 1401 “New Source Review of Carcinogenic- Air
Contaminants.” This rule contains a list of chemicals that are considered carcinogens,
including METH. New firms and firms that relocate or modify their operation that use

Best Available Control Technology (T-BACT), then the MICR must not exceed 10 in a
million. The Maximum Individual Cancer Risk or MICR is defined in Rule 1401 as the
estimated probability of a potential maximally exposed individual contracting cancer as a
result of exposure to toxic air contaminants over a period of 70 years for residential and
46 years for worker receptor locations.

SCAQMD Rule 1402 “Control of Toxic Air Contaminants from Existing Sources”
affects existing stripping shops. Rule 1402 requires that existing facilities reduce MICR
to no more than 25 in a million. Currently, Rule 1402 applies to larger AB2588 facilities
and all of these facilities have prepared and submitted risk assessments to the District.
An additional 7,500 facilities in the South Coast Basin are likely to pose an MICR higher
than 25 in a million. Because there are so many of these facilities and because many of
them are small businesses, the District will not require them to perform risk assessments.
The SCAQMD plans to develop technology based industry specific regulations for
several industries including furniture strippers. The furniture stripping regulation will be
developed in 2002.

Other local air districts in the state have toxics policies and regulations. These policies
and regulations affect the METH emissions from furniture stripping facilities.

TECHNOLOGIES FOR REDUCING METH USE/EMISSIONS

The aim of the project described here was to identify and test technologies for reducing
the MICR at the nearest offsite receptor posed by furniture stripping facilities, Two
methods that accomplish both of these aims are available and they were both investigated
during this project. '

First, the MICR can be reduced through the use of strippers that do not contain METH or
contain lower concentrations of METH thereby reducing emissions of METH. Second,
exposure to METH emissions at the MICR location can be reduced through use of
effective high air flow ventilation systems. Such systems capture METH emissions from
the stripping operations and send emissions out the ventilation stack(s). The nearest
offsite receptor 25 meters from the stripping source is exposed to a lower concentration
of METH and the MICR at that receptor is lower. The work that was performed during
this project to investigate the effectiveness of these methods is described in Section IIT
and SectionIV.



INDUSTRY DESCRIPTION

As part of IRTA’s earlier project for SCAQMD, IRTA conducted a survey of furniture
strippers in the Southern California area to determine their current practices and their
future plans. Some of the survey results are presented here to serve as a background
description of the industry.

One of the sections of the questionnaire was designed to determine what types of
equipment the stripping firms used to strip the wood furniture and other wood items. As
mentioned earlier, most stripping shops use a flow tray for stripping the furniture. Dip
tanks are sometimes used for primary stripping but often they are used to soak items that
are difficult to strip. After these items have been soaked, they are generally placed in the
flow tray for stripping.

Figures 2-1 through 2-3 show various views of a flow tray used in a typical stripping
operation. It is a sloped shallow tank eight feet long and four feet wide with a drain at the
lower end. The stripper is pumped through a brush from a five gallon container. The
item to be stripped is placed in the tray and the worker moves the brush over the part
vigorously. At times it is necessary to scrape the item to completely remove the coating.

Figure 2-1: Side View of a Typical Flow Tra

L

Figures 2-4 and 2-5 show photographs of a typical ventilation system that is connected to
a flow tray. Figure 2-4 shows a top view of the flow tray with the ventilation system
hook-up. There are several vent ports along the back of the flow tray that draw the
METH-laden air from the front of the flow tray, where the worker stands, to the back of
the tray. In other words, the air is drawn away from the worker to prevent exposure. The
air is collected in a four-inch vent pipe and is exhausted, with a blower, through a duct
out of the facility. Figure 2-5 shows another view of the flow tray.






When the worker is finished stripping the wood item, it is transferred to the water wash
booth. Figure 2-6 shows a typical water wash booth. High pressure spray wands
containing water and oxalic acid are used to rinse the remaining stripper and coating
residue from the item. The oxalic acid is used to brighten the wood surface. On the left
hand wall of the water wash booth, the duct to the vent system is clearly visible in Figure
2-6.

Some furniture stripping shops use a dip tank instead of a flow tray for stripping. In these
cases, the dip tank has a sloped cover on which the item to be stripped is placed. A pump
delivers the stripper to the item and the residual stripper flows back into the dip tank.
Some stripping firms have both a flow tray and a dip tank. In this case, the dip tank is
used to pre-soak certain wood items that have tough coatings. When the item is ready to
be stripped, it is moved to the flow tray and stripped as described above. The dip tank, in
this case, is also used as a repository for the used stripper from the flow tray.



01

yloog ysep Jo1eM _Eommm 1, :9-7 aInB1

W9ISAS UONR[NUIA ARI], MO[ -7 2INB1]




Figures 2-7 and 2-8 show a dip tank from a facility that has both a flow tray and a dip
tank. The dip tank has a recessed lid. When the lid is opened, if the tank has a
ventilation system, the blower draws air from the tank. In this case, the dip tank is
connected to a vent system as shown in Figure 2-7. Figure 2-8 shows a view of the
ventilation system connected to both the dip tank and a flow tray.

re 2-7: Typical Djp Tank

o

Figure 2-8: Dip Tank/Flow Tray Ventilation System
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SURVEY RESULTS

The survey for IRTA’s SCAQMD project was mailed to 397 firms located in the four-
county area of the South Coast Basin.  Of these, 18 were duplicates or were not viable
businesses. This left a total of 379 firms that were surveyed. IRTA received fourteen of
the surveys back. IRTA staff then placed telephone calls to the remaining strippers to fill
out the survey information for the firms. Of the 379 businesses, IRTA did not obtain
survey responses from 214. IRTA was not able to contact some of these, some did not
return phone calls and some refused to answer the questions. Of the 379 firms surveyed,
165 ended up providing information to complete the surveys. This represents 44% of the
surveyed population.

Of the 165 firms surveyed, 57 of the firms or about 35%, did no stripping. This left 108
firms or 65% that conduct stripping operations. Some 214 facilities did not respond to
the survey. Assuming the same percentages as for the 165 survey respondents, this
would add an additional 140 firms that conduct stripping. The total number of firms that
conduct stripping in the Basin could amount to 248.

Of the 108 firms that responded to the survey and performed stripping, 24 used a flow
tray only for stripping, 8 used both a flow tray and a dip tank and 3 used a dip tank only.
The total number of firms that used equipment was 35 which represented 32% of the
survey respondents. The larger more sophisticated strippers would be more likely to
respond to the survey. It is doubtful that the percentage of the remaining firms with
equipment is as high as the percentage of the survey respondents. Industry sources place
the number of firms that have equipment at about 50.

The firms that do not have equipment reported that they applied the stripper by hand in
various locations in the facility. Some indicated that they stripped outside; others
reported that they stripped inside the facility; still others indicated that they stripped
inside a coating booth.

The survey results on the types of equipment used by furniture strippers are summarized
in Table 2-1.

Table 2-1
Survey Results--Stripping Equipment
# Surveys sent 379
# Survey respondents 165
# Firms that perform stripping 108
# Firms with flow 24
trays only
# Firms with dip 3
tanks only
# Firms with flow tray 8
and dip tank
Total number of firms 35

with equipment
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Of the 24 facilities that perform stripping in a flow tray only, 10 did not have a
ventilation system. Of the remaining 14 facilities, 11 indicated that they did not know the
horse power of the blower. Of the remaining 3, one indicated the shop had a 1 horse
power blower which would suggest an 800 to 2,000 cfm ventilation system. The other
two indicated their shops had a 5 and 15 horse power blower which are obviously
incorrect. '

Of the 3 facilities that have dip tanks only, one reported having no ventilation system. Of
the remaining two shops, one did not know the blower horsepower and the other
indicated the ventilation system had a one-half horsepower blower which would suggest a
500 to 1,000 cfm system. :

Of the 8 firms that used both a flow tray and a dip tank, 6 had vents on the flow tray and
5 of the 6 also had vents on the dip tank. Three of these also had vents on the water wash
booth. In all cases, the horse power of the blowers on the flow tray and the dip tank in
the facilities was the same.. One facility did not know the horsepower of the blower. -
Two facilities had one-half horsepower blowers, 2 had three-fourths horsepower blowers
and 1 had a one horse power blower.

Of the facilities that have stripping equipment (flow trays or dip tanks), 11 indicated they
would be willing to purchase new higher air flow ventilation systems, 21 indicated they
would not be willing to purchase new systems and 3 did not know.

The survey results on the ventilation systems are summarized in Table 2-2.

Table 2-2
Survey Results--Ventilation Systems

# Survey respondents with equipment 35

# Firms with flow tray only 24

# That have ventilation system 14

# Firms with dip tank only 3

# That have ventilation system 2

# Firms with flow tray and dip tank - 8

# That have ventilation system 6
on flow tray

# That have ventilation system 5
on dip tank

# Firms that would be willing to purchase 11

better ventilation equipment

The third section of the questionnaire focused on whether firms would be willing to adopt
new low-METH formulations. The survey asked if shops would be willing to pay 10%,
20% or 50% more. Of the 108 facilities that performed stripping, 20 indicated they did
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not know whether they would be willing to adopt an alternative formulation, 13 indicated
they would not and 75 indicated that they would adopt an alternative stripper. Of these
75 facilities, 26 said they would pay 10% more, 14 said they would pay 20% more and 5
said they would pay 50% more. The remaining 30 facilities said they would not pay
more for alternative formulations.

The survey results on alternative strippers are summarized in Table 2-3.

Table 2-3
Survey Results--Reformulated Stripper

# Firms that perform stripping 108
# Firms that would not adopt 13

alternative stripper
# Firms that did not know 20
# Firms that would adopt 75

alternative stripper
# Firms that would not pay more 30
# Firms that would pay 10% more 26
# Firms that would pay 20% more 14
# Firms that would pay 50% more 5

The results of the survey indicate that only about 38 stripping shops in Southemn
California are large enough to use equipment for stripping. It is likely that these
companies use a larger amount of stripper than facilities without equlpment These
companies are the ones that pose the highest MICR.

The survey results also indicate that most stripping companies with equipment have
inadequate, if any, ventilation systems. Higher air flow ventilation systems might be
effective in dispersing emissions of METH from the ventilation stack(s) resulting in a
reduction in the MICR at the nearest offsite receptor due to emissions of METH.

The survey results indicate that many firms would be willing to adopt an alternative
stripper.” In some cases, these companies would even be willing to use an alternative
stripper that was more costly than the stripper they use currently. Use of alternative low-
or non-METH strippers is potentially an effective method of reducing emissions of
METH thereby reducing cancer risk these facilities pose.
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1. TESTS OF ALTERNATIVE STRIPPERS

A baseline and eight alternative stripping formulations were tested in two furniture
stripping facilities during the project. The best performing two alternative strippers were
further tested in four stripping shops to determine their longer-term viability. One of the
criteria for alternative strippers tested during this project was that they meet the VOC
levels set by SCAQMD Rule 1136 so they could be used legally in Southern California.
Since many other air districts in the state use the same standards as the SCAQMD, they
could likely be used in other parts of California as well. This means that the strippers
must contain 350 grams per liter or less VOC or have a vapor pressure less than 2. mm
Hg. A second criterion was that the alternative strippers were limited to those approved
by the fire departments. Many flammable strippers would be discarded on this basis.
The third criterion was that the alternative strippers could not be clearly more toxic than
the methylene chloride baseline stripper. As discussed below, it is difficult to compare
the toxicity of some of the stripper components with the toxicity of METH. This section
discusses the baseline stripping formulation, the alternative strippers that were tested, the
testing conditions and the results of the stripping tests.

BASELINE STRIPPING FORMULATION

The stripper most commonly used today by most firms has the following approximate
composition;

» 70 to 85% METH
* 8to 15% methanol
* 5to 10% other ingredients

The METH is the active agent that penetrates the coating film and lifts the coating from
the surface of the wood. The methanol acts synergistically to enhance the stripping
capability of the METH. The other ingredients include other VOC solvents, surfactants
to make the stripper rinseable and wax to hold the volatile METH on the surface long
enough to strip the coating.

The stripping formulation that served as the baseline stripper for the tests of alternative
strippers that were conducted for this project is made by Benco Sales. A Material Safety
Data Sheet (MSDS) for the stripper, called Benco #B7 Industrial Paint Remover, is
included in Appendix A. This particular stripping formulation is blended by the firm that
sells stripper to most of the furniture strippers in Southern California.

The MSDS for the baseline stripper, called B7, indicates that the VOC content of the
stripper is 244 grams per liter. This meets the SCAQMD Rule 1136 limit for VOC
content.

ALTERNATIVE STRIPPING FORMULATIONS

Several classes of alternative stripping formulations have been investigated and tested
over the years. These can generally be categorized as flammable strippers, combustible
strippers and low-METH content strippers. Flammable and combustible strippers--
strippers that contain no METH--have received the most attention as potential
alternatives in the past.

Flammable strippers commonly consist of blends of low flash point solvents including
acetone and methanol. One problem with these strippers is that they are dangerous
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because of the flammability. In fact, most fire departments will not allow the use of these
stripping formulations in flow trays or dip tanks. Another problem with these strippers is
that they are not very effective. No flammable strippers were tested in this project.

Combustible strippers are commonly composed of low vapor pressure solvents like n-
methyl pyrrolidone (NMP), dibasic esters (DBE) and terpenes or their blends. Generally,
in the tests that have been conducted to date, these strippers have also had performance
problems. The flammable and combustible strippers can often strip older coating types,
like solventborne lacquer coatings and varnishes, fairly well. They are much less
effective than the traditional METH-based products on the newer coatings, like cross-
linked and water-based paints. As the base of furniture moves more toward the newer
coating types, the flammable and combustible products may prove even less effective
overall.

In IRTA’s earlier project sponsored by NIOSH, three non-METH combustible strippers
were tested. One of these was based on terpenes and another was based on DBE. Both
of these strippers performed extremely poorly. The third non-METH stripper that was
tested contained NMP and, although it did not perform particularly well, it did perform
much better than the terpene or DBE strippers. During this project, IRTA decided not to
test terpene or DBE formulations.

In order to conduct a good comparative analysis of non-METH alternative strippers, three
combustible strippers were tested. The first of these contains NMP as the primary
component. The second stripper that was tested contains NMP and a solvent fairly new
to the market called Soy Gold. It is classified as a combustible stripper. The third
stripper contains Soy Gold and tert-butyl acetate (TBAC). It, too, is classified as a
combustible stripper. IRTA decided to test a formulation containing TBAC because the
producers of the chemical have petitioned EPA to exempt the chemical from VOC
regulations. EPA has proposed but not finalized the exemption. The specific
formulations are discussed in more detail below.

NMP Product

The MSDS for this product, called B23 Industrial Paint Remover, is shown in Appendix
B. It consists of 50 to 65% NMP and 15 to 25% aliphatic petroleum distillates. The
balance, three different glycol ethers, each account for 5 to 12%. The product has a high
VOC content, probably in the range of 8 to 9 pounds per gallon since all of the
components are VOCs. The MSDS indicates that the vapor pressure of the stripper is less
than 10 mm Hg. The vapor pressure of NMP is less than 1 mm Hg. The vapor pressure
of petroleum distillates is about 2 mm Hg. The vapor pressure of the mixture is probably
no higher than 2 mm Hg which meets the SCAQMD Rule 1136 cutoff level of 2 mm Hg.

NMP is a reproductive and developmental toxin. Over the last few years, it has been
added to EPA’s Toxic Release Inventory (TRI) list because of its toxicity. A petition to
add the chemical to Proposition 65 is pending. Aliphatic petroleum distillates contains
small amounts of aromatic fractions. This means there are probably trace quantities of
components like benzene which is an established human carcinogen, toluene which
causes central nervous system damage and xylene which can cause birth defects.

NMP, because it is established as a reproductive and developmental toxin, may not meet
the requirement that the alternative strippers be less toxic than the baseline stripper.
Because the stripper based on NMP was thought likely to be the best alternative non-
METH stripper, the project team decided it should be tested for completeness. It was
always clear, however, that the toxicity of NMP was an issue of concern.
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NMP/Sov Gold Product

The MSDS for this stripper, called CAE6 Industrial Paint Remover, is included in
Appendix C. Soy is a combination of alkyl methyl esters. It is a low vapor pressure
material that has a fairly low VOC content, in the range of 90 grams per liter. The
company that offers the product promotes its use in paint stripping. The project team
decided it was worth testing the soy product in combination with NMP which is the best
combustible stripper.

As the MSDS for this product indicates, it contains between 50 and 65% NMP, 15 to
25% of the soy and 15 to 25% of aliphatic petroleum distillates. The vapor pressure is
less than 10 mm Hg and it is probably low enough to meet the 2 mm Hg regulatory cutoff
limit.

Sov Gold/TBAC Product

The MSDS for this stripper, called Benco CAES Industrial Paint Remover, is provided in
Appendix D. Tt is composed of between 50 and 65% soy or alkyl methyl esters, 15 to
25% TBAC and 5 to 15% methanol.

IRTA wanted to test a stripper containing TBAC. The manufacturer of TBAC has
petitioned EPA to exempt TBAC from VOC regulations and the petition is pending.
TBAC, however, even if it is exempted, may pose toxicity problems. TBAC itself has
not been tested for chronic toxicity so nothing can be concluded about whether or to what
extent it may be toxic. The chemical is metabolized in the body to tert-butyl alcohol,
however, and tert-butyl alcohol is considered a carcinogen. As is true for the NMP based
strippers, stripping formulations based on TBAC may not substantially reduce the
toxicity of the current stripper.

If TBAC is exempted from VOC regulations, the VOC content of this stripper would be
very low in light of the low VOC content of the other major component, Soy. The vapor
pressure of the blend, as indicated on the MSDS, is less than 10 mm Hg and it is likely to
be less than 2 mm Hg, the regulatory cutoff level. _

Low-METH Content Strippers

The other category of strippers that were tested during the project contain lower METH
concentrations than the baseline B7 stripper. Five low-METH content strippers were
tested during this project.

METH/NMP Product. The MSDS for the first product is shown in Appendix E. This
stripper, called Benco B25 Industrial Paint Remover, contains between 40 and 50%
METH which can be compared with the 80 to 85% in the baseline B7 stripper. The NMP
content of the stripper is 20 to 30%. The balance of the stripper is various VOC solvents
including glycol ethers and methanol. The stripper, at 291 grams per liter VOC content,
meets the 350 grams per liter cutoff level of SCAQMD Rule 1136.

The chemicals in the B25 stripping formulation that have replaced METH in the B7 are
all fairly toxic. NMP, as mentioned above, is a reproductive and developmental toxin
and 2-butoxy ethanol, a glycol ether, is a listed HAP. METH is an animal carcinogen and
it is not clear that replacing the METH with other compounds that have a different toxic
endpoint leads to a reduction in toxicity.
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METH/TBAC Product. The MSDS for the second low-METH content stripper, called
CAE2 Industrial Paint Remover, is shown in Appendix F. This stripper is similar to the
METH/NMP stripper described above but the stripper contains TBAC instead of NMP.
Again the stripping formulation contains 40 to 50% METH instead of the 80% in the
baseline B7 stripper. It also contains 20 to 30% TBAC. As mentioned earlier, TBAC
metabolizes to tert-butyl alcohol, a carcinogen. The balance of the stripper is methanol
and two glycol ethers. '

The stripper is rated at 144 grams per liter VOC content which meets the cutoff level of
350 grams per liter in SCAQMD Rule 1136. The VOC content was determined under the
assumption that TBAC will be exempt from VOC regulations.

METH/Soy Gold Product. The MSDS for this product, designated CAE3 Industrial Paint
Stripper, is shown in Appendix G. This low-METH product, like B25 and CAE2,
contains between 40 and 50% METH. It also contains 20 to 30% alkyl methyl esters or
soy. The balance, like B25 and CAE2, is methanol and glycol ethers. This stripper is
attractive because the alkyl methyl esters are likely to be very low in toxicity and they
have a very low VOC content. The VOC content of the stripper is listed at 142 grams per
liter which meets the SCAQMD Rule 1136 requirement.

METH/Propylene Carbonate. The MSDS for this product, deemed CAE4 Industrial Paint
Remover, is provided in Appendix H. Like the other low-METH products, this stripper
contains between 40 and 50% METH. This particular product contains 20 to 30% 1,3-
dioxolan-2-one, methyl which is otherwise known as propylene carbonate. The reason
this stripper was formulated is because propylene carbonate has been touted as a good
paint stripping agent for several years. Again, similarly to the other low-METH products,
this stripper contains methanol and glycol ethers. Propylene carbonate has unknown
toxicity. The VOC content of the stripper is 352 grams per liter just slightly above the
threshold of 350 grams per liter listed in SCAQMD Rule 1136.

METH/NMP/TBAC/Soy Gold Product. The MSDS for this product, called CAE7, is
shown in Appendix I. Like the other low-METH strippers tested in this project, CAE7
contains between 40 and 50% METH. It also contains methanol and between 8 and 15%
of NMP, TBAC and Soy Gold. The VOC content is listed at 125 grams per liter which
meets the cutoff level for SCAQMD Rule 1136. Again, the toxicity of NMP and TBAC
present problems for this formulation.

Table 3-1 summarizes the baseline and eight different strippers that were tested in the
project.

18



‘Table 3-1
Strippers Tested During Project

Stripper Ingredients VOC Content Vapor Pressure
(grams/liter) (mm Hg)
B7 Baseline METH 244 <300
methanol
glycol ethers
wetting agents
wax

B23B NMP - <10
aliphatic petroleum
distillates
glycol ethers

CAE®6 NMP 672 <10
aliphatic petroleum
distillates
soy

CAES Soy 79a <10
TBAC .
methanol
surfactants

B25 METH 291 <300
NMP
methanol
glycol ethers
surfactants
wax

CAE2 METH 144a <300
TBAC
methanol
glycol ethers
surfactants
wax

CAE3 METH 142 <300
10)%
methanol
glycol ethers
surfactants
wax

CAE4 METH _ 352 <300
propylene carbonate
methanol
glycol ethers
surfactants
wax

CAE7 METH 125a <300
NMP
TBAC
soy
methanol
surfactants
wax
a Assumes TBAC is exempt from VOC regulations with a VOC content of zero grams per liter
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Note that the low-METH strippers in Table 3-1--B25, CAE2, CAE3, CAE4 and CAE7--
all have parallel constructions. That is, they all contain METH at the same percentage.
Four of them--B25, CAE2, CAE3 and CAE4--contain one additional active ingredient as
well as methanol, glycol ethers, surfactants and wax. In addition to METH, CAE7
contains three active ingredients (NMP, soy and TBAC) instead of the glycol ethers and
also contains methanol, surfactants and wax.

ALTERNATIVE STRIPPER TESTS

Two facilities in the South Coast Basin were selected for the extensive comparative tests
of the baseline and eight alternative strippers listed in Table 3-1. The owners agreed to
assist the project team in carrying out the tests of alternative strippers. The test facilities
include:

* Strip Joint
136 No. Catalina Ave.
Redondo Beach, CA 90277

+» Sunset Strip
17381 Nichols St. #F
Huntington Beach, CA 92647

Each of these facilities has both a dip tank and a flow tray. Both also have a rinse booth.
The Strip Joint personnel strip furniture three days a week, 8 hours per day. Sunset Strip
generally strips a few days each week for several hours. The two facilities are busy shops
and fall into the category of larger strippers.

The nine strippers that were tested at Strip Joint include:

B7 baseline stripper
B23B

CAE6

CAESB

B25

CAE2

CAE3

CAEA4

CAE7
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Out of the eight alternatives, three performed well at Strip Joint. Only the baseline
stripper and the three best low-METH alternative strippers were tested at Sunset Strip.

Benco Sales, the firm that provides stripping formulations and equipment to most of the
Southern California furniture strippers, donated the B7 baseline stripper for the tests. The
company also sells B23B stripper to a few strippers in the country. Benco Sales also
specially formulated the seven additional alternative strippers for this project.

The tests of the baseline and alternative strippers were conducted during a two-day
session at Strip Joint and a one-day session at Sunset Strip. The facilities each collected
items with different types of coatings in advance of the scheduled stripping sessions. In
particular, they tried, to the extent possible, to select matched items that could be used for
comparison of the strippers. Examples of matched items include bureaus with several
drawers and sets of several identical chairs.
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Tests of the two best alternative strippers and the baseline stripper were conducted at two
additional stripping facilities to select the alternative stripper that performed best. The
two additional facilities are:

» Los Angeles Stripping & Finishing Center
1120 N. San Fernando Rd.
Los Angeles, CA 90065

» Stripper Herk
2015 1/2 Main Street
Santa Monica, CA 90405

Criteria for Stripping Formulations

Four performance criteria were selected for determining the ability of the strippers to
strip the wide variety of the coatings encountered by furniture strippers. Another
criterion that was thought to be important, since these facilities are virtually always small
businesses, is the cost of the alternative stripper. The five criteria that were compared
are:

stripping time

ease of removal

removal quality

usage based on volume/coverage area
cost

During the preparation for the stripper testing, the project team agreed that it would be
best to fix the stripping time for each of the strippers. As discussed in more detail below,
this decision was made because it was anticipated that some of the stripping formulations
might not be especially effective. If the stripping time was to be determined, the
stripping formulation tests might have had to last for weeks. With the time fixed, the
other variables could be measured quantitatively or qualitatively.

Ease of removal is a characteristic that must be judged qualitatively by the worker
performing the stripping. If the stripper completely stripped the coating, then there
appeared to be no difference between the strippers in the removal quality. In cases where
the stripper did not completely strip the coating, the removal quality was obviously not as
good.

The time allotted for stripping with each of the strippers was set at between 40 and 45
minutes. The worker stripped various items which were part of matched pairs for this
period. After each item was stripped, the worker used the water wash booth to rinse each
piece. Finally, the worker placed the items in the drying area.

At each of the two major test facilities, furniture pieces made of a variety of woods were
stripped. These included ash, oak, pine, walnut, mahogany, teak and poplar. The coating
types were also varied and included lacquer, varnish and pigmented coating. The worker
qualitatively evaluated the ease of removal of the coating and, if all of the coating was
removed, the removal quality was judged to be good.

The stripper usage was logged for each of the stripping formulations by weighing the

stripper container before and after stripping. The cost was estimated only for the best
performing alternative strippers.
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The stripping tests were recorded in photographs. In what follows, the photographs are
included and their content is discussed.

Photographs From Initial Screening Stripper Tests at Strip Joint

Figure 3-1 shows an example of two cabinet doors that were stripped at the Strip Joint.
Figure 3-2 shows an example of a chair that was stripped during the stripping tests.

Figure 3-3 shows an example of a drawer with a difficult to remove pigmented coating
and Figure 3-4 shows an example of another drawer.

Figures 3-5 and 3-6 show the worker applying the B7 baseline stripper to cabinet doors in
the flow tray. Figure 3-7 shows a view of the worker rinsing one of the stripped items in
the water wash booth.

Figures 3-8 through 3-13 show the quality of several items that are drying after being
stripped with the B7 baseline stripper. They include two sets of drawers, two chairs and
two cabinet doors. Note that the coatings are completely removed from the items.

Figures 3-14 through 3-19 show the furniture that was stripped with the B23B stripper
which contains NMP and DBE but no METH. The stripped items include two drawers,
two chairs and two cabinet doors. The coatings have been removed adequately from the
chairs because they contain lacquers. The drawers, however, particularly the one shown
in Figure 3-14 which had a pigmented coating, still contain portions of the coating. The
paint has not been completely stripped from one of the cabinet doors shown in Figure 3-
19. -

Figures 3-20 through 3-25 show the furniture that was stripped with the CAE®6 stripping
formulation which contains NMP and soy gold but no METH. Again, this non-METH
stripper had difficulty in removing all of the coatings. The coatings on the drawers in
particular were not fully removed. In Figure 3-20, for example, the pigmented coating on
the drawer is still largely intact. The stripper even had difficulty in removing the lacquer
stain on the cabinet doors as shown in Figure 3-24.

Figures 3-26 through 3-30 show the furniture items that were stripped with the CAES
stripping formulation. This formulation contains soy gold and TBAC but does not
contain METH. Like B23B and CAES®, the other non-METH strippers, CAE8 performed
very poorly. The stripper could not remove the stain from the drawer in Figure 3-26 or
the pigmented coating from the drawer in Figure 3-27. The formulation also could not
effectively remove the coatings from the cabinet doors shown in Figure 3-29 and 3-30.

Figures 3-31 through 3-36 show the furniture stripped with B25, the low-METH stripper

that contains NMP. This coating stripped all of the furniture items well. It was very

effective in removing even the pigmented coating from the drawer shown in Figure 3-32.

It removed the coatings well from the chair base and the chair shown in Figures 3-33 and
3-34 respectively. It also removed the cabinet door coatings as shown in Figures 3-35

and 3-36.

Figures 3-37 through 3-42 show the furniture items stripped with CAE2, the low-METH
stripping formulation that also contains TBAC. All items were stripped effectively
including the pigmented coating on the drawer shown in Figure 3-38.

Figures 3-43 through 3-48 show the items stripped with CAE3, the low-METH
formulation containing soy. This stripper did not perform as well as the other two low-
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METH strippers, B25 and CAE2. It also separated into two distinct components during
the stripping and became less effective as time passed.

Figures 3-49 through 3-54 show the items stripped with CAE4, the low-METH stripping
formulation containing propylene carbonate. This stripper did not work as well as the
other low-METH strippers, B25 and CAE2. It was not able to remove the pigmented
coating from the drawer in Figure 3-50. :

Figures 3-55 through 3-60 show the furniture that was stripped with CAE7, the low-
METH stnpper that contains NMP, soy and TBAC. This stripper did not perform as well
as two of the other low-METH strippers, B25 and CAE2. It was not capable of stripping
the pigmented coating from the drawer shown in Figure 3-56. It also left some residue of
the stain on the chair support shown in Figure 3-58.

Figure 3-61 shows the stripped furniture piled in the drying area in groups for each
stripper. The appearance of this furniture was used to judge the stripping ability of each
of the strippers.

Comparison of Alternative Strippers at Strip Joint

In many cases, it is difficult to determine a visual difference in the strippers from the
photographs. For one thing, the lighting and angle make a difference. Another issue is
that several of the strippers stripped some of the items which contain an easily stripped
lacquer coating fairly well.

The stripping time for the tests was fixed. The worker stripped similar pieces of furniture
with each stripper. The worker that performed the stripping at the Strip Joint gave his
opinion of the strippers. He liked B7, the baseline stripper, the best. The non-METH
strippers performed very poorly and were not capable of stripping the coatings uniformly;
the worker thought they were completely unacceptable. Next to the B7, the worker
thought the B25 stripper, the low-METH stripper that contained NMP, worked best. The
next best stripper, in his view, was CAE2, the Low-METH stripper containing TBAC.
He believed the other low-METH strippers were completely unacceptable because of
poor performance.

Photographs from Sunset Strip

At Sunset Strip, the strippers that performed best at Strip Joint were tested further. The
strippers that performed best at Strip Joint were B7, the baseline METH stripper, B25, the
low-METH stripper containing NMP and CAE2, the low-METH stripper containing
TBAC. The project team also decided to further test CAE3, the low-METH stripper
containing soy. Figures 3-62 and 3-63 show the flow tray during stripping for the
alternative stripper comparison at Sunset Strip. Figure 3-64 shows the water wash booth
used in the stripper tests.

Figures 3-65 through 3-70 show several items that were stripped with the baseline and
two alternative stripping formulations at Sunset Strip. Figure 3-65 shows a large
mahogany headboard containing lacquer before stripping. Figure 3-66 shows a
mahogany drawer containing a lacquer finish. Figure 3-67 shows a boat step made of
teak with a varnish finish. Figure 3-68 shows a poplar drawer containing lacquer. Figure
3-69 shows a poplar door containing lacquer. Figure 3-70 shows a mahogany drawer
containing a lacquer.
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Figures 3-71 and 3-72 show several furniture items that were stripped with the B7
stripper. These items are drying. Note that the stripper removed all of the coatings
effectively.

Figures 3-73 through 3-76 show the furniture items after they were stripped with B25, the
low-METH NMP stripper. The stripper was very effective on all the pieces except the
boat step. This piece even presented some problem for the B7 baseline stripper.

Figures 3-77 and 3-78 show the furniture after it was stripped with CAE2, the low-
METH stripper containing TBAC. This stripper, like the B25 performed fairly well.
Again, the boat step was the piece most difficult to strip.

Figures 3-79 and 3-80 show the furniture after stripping with CAE3, the low-METH
stripper containing soy. This stripper did not perform as well as the B25 or the CAE2. It
did not effectively remove all of the coatings and the formulation separated into two
phases in the supply container.

Comparison of Alternative Strippers at Sunset Strip

The worker at Sunset Strip judged that the B7 baseline stripper performed the best but
that two alternative strippers also performed very well. The other two strippers that
performed well were the B25 low-METH stripper containing NMP and the CAE2 low-
METH stripper containing TBAC. He believed that the two alternative strippers
performed equally well.

ADDITIONAL L. ONGER-TERM AL TERNATIVE STRIPPER TESTS

The ventilation system testing is described in the next chapter. The intent was to select
the best performing alternative stripper and compare the results of the source tests with
this alternative stripper to the results with the baseline stripper. Two of the alternative
strippers appeared to perform well so additional testing was conducted with four facilities
to determine which one should be used during the ventilation system testing.

Another aim in selecting the best alternative stripper was to determine which one would
perform best over the longer term. Some of the low-METH strippers tested in other
projects did not perform well over the longer term. The METH, because of its high vapor
pressure, evaporated rapidly leaving the stripper ineffective with a substantial volume
remaining.  Although METH could have been added to the stripper to restore its
performance, this would defeat the purpose of using a low-METH stripper in the first
place. Thus, one of the criteria for selecting the best alternative stripper was that the
stripper retain its composition over the longer term. Accordingly, IRTA provided both
B25, the NMP stripper and CAE2, the TBAC stripper to four facilities for longer term
testing. These facilities were the Strip Joint, Sunset Strip, Stripper Herk and Los Angeles
Stripping & Finishing Center.

Results of the Longer Term Stripper Tests

The worker at Sunset Strip used the two alternative strippers periodically over a month to
determine if they were effective. Both B25 and CAE2 retained a constant composition.
The worker did not like either of the alternative strippers as well as B7. If forced to
select an alternative stripping formulation, he indicated that the B25 had a slight edge in
performance over the CAE2.
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At Stripper Herk, the workers also tested the two alternative strippers over a one-month
period. They tested furniture with various types of coatings including lacquer and
pigmented coatings with the two strippers. Stripper Herk has two flow trays and the two
alternative strippers were each tested in one tray at the same time that B7, the baseline
stripper, was tested in the second tray. Figure 3-81 shows a worker stripping cabinet
doors in one of the flow trays during the testing. Figure 3-82 shows one of the cabinet
doors during the stripping. Figure 3-83 shows some the furniture drying after stripping
and rinsing. The workers at Stripper Herk indicated that they liked the B7 baseline
stripper the best. They also stated that they liked the CAE2 TBAC stripper better than
the B25 NMP stripper overall. The testing indicated that the CAE2 stripper performed
better with lacquer coatings whereas the B25 performed better with pigmented coatings.
Although the workers liked the CAE2 better than the B25, they did not like the odor of
the CAE2. Another problem was that the workers thought the CAE2 did not rinse well.
The CAE?2 retained its effectiveness longer than the B25. '

At Los Angeles Stripping & Finishing Center, the workers also noted the intense smell of
the CAE2. They indicated that the B2S stripped much faster when it was fresh; it did not
retain its effectiveness over time. The B25 rinsed better than the CAE2. The CAE2
penetrated and stripped more slowly than the B25. The B25 worked well on a lacquer
coating on cabinet doors but neither stripper worked especially well on the pigmented
coatings on carousel horses the facility stripped. It’s worth noting that even the B7 does
not easily strip the coatings on the carousel horses. Figures 3-84 and 3-85 show two
views of the owner of the stripping facility stripping a carousel horse in the flow tray
during the testing.

Sunset Strip tested the alternative strippers extensively on a variety of coatings including
varnish, lacquer and shellac. On most coatings, the owner of the facility found that
CAE2 and B25 stripped and rinsed about the same as the baseline stripper, B7. The
owner indicated that the smell of the CAE2 might be an issue. He also indicated that the
B25 took a very long time to dry which could pose a problem for subsequent refinishing.
In some cases, the owner found that the CAE2 became ineffective more quickly than the
B25S.

IRTA conducted additional testing on stripper usage at Sunset Strip in order to obtain
some information on the comparative cost of using the B7 and the alternative strippers.
The intent was to strip panels containing the same coatings to get a rough idea of the
volume of stripper required.

Two panels were stripped with the B7 baseline stripper and the CAE2 alternative stripper
containing TBAC. Four panels were stripped with the B25 alternative stripper containing
NMP. The volume of stripper used was recorded during the testing. IRTA then
calculated the volume of stripper lost per square foot of panel stripped.

For B7, the value was 0.208 gallons per square foot. For CAE2 and B25, the values were
much lower, 0.078 gallons per square foot and 0.059 gallons per square foot respectively.
It was expected that the volume used would be lower for the alternative strippers since
their vapor pressure is much lower than the vapor pressure of the B7. The values
obtained during this test are used later to perform a cost analysis of the alternative
strippers.

AL TERNATIVE STRIPPING FORMULATION RANKING

The data from the testing suggested a ranking for the alternative strippers. Not
surprisingly, the B7 baseline stripper performed best of all the strippers tested. The next
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best performing strippers were the B25 iow-METH stripper containing NMP and the
CAE2 low-METH stripper containing TBAC. The three other low-METH strippers,
CAE3, CAE4 and CAE7, did not perform very well for a variety of reasons. The non-
METH strippers were virtually ineffective on many of the coatings. In summary, then, the
ranking for the strippers tested in this project is as follows:

* B7 baseline stripper

* B25 and CAE2 low-METH strippers

* CAE3, CAE4 and CAE7 low-METH strippers
» B23, CAE6 and CAES non-METH strippers

The next phase of the project was to test both B7, the baseline stripper, and the best
alternative stripper with the higher air flow ventilation systems. The B25 and the CAE2
were the next best performing strippers and one of these had to be selected for the
ventilation system testing. Although each of the alternatives had advantages and
disadvantages from a technical standpoint, after consultation with CARB staff, a decision
was made to test the B25 NMP stripper during the ventilation system investigation. The
B25 stripper had demonstrated a lower consumption rate than the CAE2 stripper during
the long-term stripping tests. Because a lower consumption would lower exposure and
cost, the B25 was the alternative stripper selected for the ventilation system testing.
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IV. VENTILATION SYSTEM TESTING

As discussed earlier, IRTA conducted a project sponsored by NIOSH that involved
designing and building higher air flow ventilation systems that might be effective in
reducing worker exposure in furniture stripping operations. A new OSHA regulation
requires workers in stripping facilities to meet a 25 ppm exposure level. During the
NIOSH project, the worker exposure at three stripping facilities with improved
ventilation systems was tested. Use of higher air flow ventilation systems can be
effective in reducing the MICR at the nearest offsite receptor as well as reducing the
worker exposure. Two of the higher air flow ventilation systems designed and installed
at Strip Joint and Sunset Strip were tested as part of this project to determine whether and
how much they could reduce the MICR at the nearest offsite receptor. The baseline and
best alternative strippers were also tested with the higher air flow ventilation systems.
SCAQMD staff members performed the source testing at the two facilities. The
ventilation system testing is described in this section.

VENTILATION SYSTEM TESTING AT STRIP JOINT

In the ventilation system evaluation, two different strippers were tested at Strip Joint.
They included the Benco B7 stripper, the baseline stripper discussed earlier and the
Benco B25 stripper, the low-METH stripper containing NMP that performed best during
the alternative stripper tests. The B7 stripper contains about 82% METH and the B25
contains much less METH, at between 40 and 50%.

The old ventilation system on the flow tray at Strip Joint consisted of six inch PVC pipe
wrapped around the two sides and the back side of the tank. There were seven holes
which were each two inches in diameter cut through to the inner, upper sides of the
stripping tank. Flexible duct connected the system to a small fan and was exhausted out
the roof The old ventilation system had been replaced with a new higher air flow
ventilation system as part of the NIOSH project. The old ventilation system had been
discarded so it was not available for testing. During an earlier project with SCAQMD
and NIOSH, however, the SCAQMD source testing team did measure emissions and the
efficiency of the old ventilation system. These data are presented here with the new test
data.

The new ventilation system, supplied by Benco Sales, consisted of two hoods, one on the
flow tray and one on the rinsing tank. The flow tray is a five foot by ten foot tank, 37
inches high. The depth of the tank slopes from nine inches to 13 inches at the drain. A
hood that is nine feet eight inches long, 23 inches high ranging in depth from 7.5 to 17
inches, is attached to the back of the tank. There is a baffle around the tank and hood that
encloses the tank positioned 56 inches above the top edge of the tank. The hood contains
three slots that were nine feet long and one inch wide. The hood is connected to a 12.5
inch diameter duct on the left side. The duct was connected to a centrifugal blower
which is in turn connected to 10 inch duct that is routed through the ceiling of the facility.
Figure 4-1 shows a picture of the new ventilation system.

The hood on the water wash booth is similar to the hood on the flow tray. The rinse tank
is four by eight feet and 37 inches high. The depth of the tank slopes from eight to 11
inches. A hood that is seven feet long, 23 inches high and 7.5 to 17 inches deep is
attached to the back of the tank. The tank is surrounded on three sides by walls. Again,
the hood contains three slots. The hood is connected to a duct on the right side; the duct
is connected to a blower which is in turn connected to duct that is routed through the roof.
Figure 4-2 shows the ventilation system on the water wash booth.
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Figure 4-1: New High Air Flow Ventilation System on Flow Tray at Strip Joint




During the testing in the earlier project, NIOSH measurements indicated that the old flow
tray ventilation system exhausted 126 cfm. At the same time, SCAQMD measured the
flow rate at 114 cfm. The old ventilation system had been removed and replaced with the
new higher air flow ventilation system during the earlier study so no air flow
measurements on the old system were made.

In the earlier project, NIOSH measured the air flow of the new ventilation system on the
flow tray at 1400 cfm; SCAQMD found a flow rate of 1596 cfm. According to the
NIOSH measurements, the rinsing hood exhausted approximately 1900 cfm; SCAQMD
measured a flow rate of 1650 cfm for the ninsing tank. The NIOSH and SCAQMD
measurements for the flow tray ventilation systems agree fairly well. During the current
CARB project, the SCAQMD measured the flow rate for the ventilation system on the
flow tray at 1570 cfm which agrees well with their earlier measurement of 1596 cfm. In
the current study, SCAQMD measured the flow rate on the rinse hood at 1470 cfm which
is somewhat lower than the earlier measurement of 1650 cfm. The difference may be due
to deterioration over time.

There were four sampling periods at the Strip Joint. During those periods, SCAQMD
staff performed source testing at the stacks. The four sessions were conducted under the
following conditions:

+ Use of baseline stripper (B7) with the new ventilation system

» Use of low-METH B25 stripper with the new ventilation system
» Use of low-METH B2S5 stripper with the new ventilation system
+ Use of low-METH B2S5 stripper with the new ventilation system

SCAQMD wanted to conduct triplicate test runs under one test condition to evaluate the
precision of the testing by the EPA Data Quality Objective from its “Guidelines for
Determining Capture Efficiency.” Thus three of the sessions were the same.

Source Testing Procedure and Results

The source testing was conducted during normal stripping operations. The facility
workers collected furniture in advance for the four runs that was similar so that one piece
of each type could be stripped during each run. The coating types varied and included
lacquer, stain and pigmented paint.

One worker performed the stripping and the rinsing, The pieces were stripped in the flow
tray and the flow tray pump continued to pump stripper when the worker transferred the
piece to the water wash booth for rinsing. When the rinsing was completed, the worker
transferred the piece to the drying area.

The SCAQMD source testing was performed for the flow tray and the water wash booth.
During the four sessions, there were eight sampling runs--four for the flow tray and four
for the water wash booth. The four sampling runs were 65, 60, 55.5 and 60 minutes
respectively in duration. The five gallon bucket used to dispense the stripper was
weighed before and after each run. The SCAQMD staff sampled the stripper before and
after the run to determine the METH content and the solids content. During each run, the
capture efficiency was determined by measuring the mass of stripping solution lost to
evaporation and measuring the mass of METH that passed through the collection vent to
the atmosphere. The ratio of the collected METH to the total emissions gives the capture
efficiency.
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In the earlier NIOSH/SCAQMD project, the SCAQMD source testing staff tested both
the old ventilation system capture efficiency and the new higher air flow ventilation
system capture efficiency. The SCAQMD source testing results indicated that 6.7
pounds per hour of METH was captured by the old ventilation system on the flow tray
when the B7 baseline stripper was used. Total emissions were 31.2 pounds per hour so
the emissions routed through the ventilation system amounted to only about 22% of the
total emissions. The source testing indicated that the emissions routed through the new
ventilation system on the flow tray and the rinse area vent were 12.6 and 2.7 pounds per
hour respectively when the B7 baseline stripper was used. These emissions represented
about 64% of total emissions.

In the current study, the source testing with the B7 Baseline stripper used in the new
ventilation system showed similar results. The total METH emissions amounted to 18.5
pounds per hour. The flow tray vent captured 8.7 pounds of METH per hour and the
rinse area vent captured 2.7 pounds per hour; the total captured METH emissions were
11.5 pounds per hour. This resulted in an overall capture efficiency of 62.3%.

The source test results for the B25 low-METH stripper showed a somewhat higher
capture efficiency. In this case, the SCAQMD performed triplicate runs and the results
from the three runs were averaged. Total average METH emissions were 12.4 pounds
per hour. Flow tray average vent emissions were 7.3 pounds per hour and rinse area
average vent emissions were 1.2 pounds per hour. The average capture efficiency was
69.6% for the low-METH stripper.

The results of the source testing for the earlier NIOSH project (see references) and the
current project are summarized in Table 4-1.

Table 4-1
Summary of Emissions and Capture Efficiency at Strip Joint

Project/ Stripper METH Flow Tray  Rinse Area  Capture
Run Description Emissions Emissions Emissions Emissions  Efficiency

(Ib/hr) (1b/hr) (Ib/hr) (Ib/hr) (%)
NIOSH/old 33.6 312 6.7 - 21.5
ventilation/B7
NIOSH/new 243 24.0 12.6 2.7 64.0
ventilation/B7
CARB/new 21.2 18.5 8.7 2.7 62.3
ventilation/B7
CARB/new 15.0 12.4 73 1.2 69.6
ventilation/B25

Comparing the capture efficiency of the old ventilation system with the B7 stripper with
that of the efficiency of the new ventilation system with B7 demonstrates a significant
advantage for the new ventilation system. The capture efficiency of the old ventilation
system was 21.5%; the new ventilation system increased the efficiency to 62 to 64%.

The source test results showed that total stripper emissions were about 21 pounds per

hour for the B7 with the new ventilation system and that emissions were lower, 15
pounds per hour, for the B25 with the new ventilation system. This was expected
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because the B25 stripper has a much lower vapor pressure than the B7. The results also
showed that the emissions routed through the new ventilation system on the flow tray and
rinse area vents were 7.3 and 1.2 pounds per hour respectively when the B25 low-METH
stripper was used. Emissions from the flow tray and rinse area vents for the B7 were
slightly higher, at 8.7 and 2.7 pounds per hour. This can be explained by the fact that the
B25 contained less METH than the B7 and that it seemed to maintain its consistency
during the testing.

The capture efficiency of the B7 with use of the new ventilation system was 62%. This is
lower than the capture efficiency, about 70%, of the B25 with use of the new ventilation
system. Although this difference might, at first, be considered significant, IRTA has
concluded that it is not. The difference can be attributed to other factors like size of
furniture pieces, temperature, or humidity. The results from Sunset Strip presented later
did not show a difference in the capture efficiency of the two strippers.

The MICR at the nearest offsite receptor is reduced when the METH emissions are lower
and when they are routed through a ventilation system. This occurs because the METH
emissions due to stripping operations are captured and pulled out the ventilation stacks
for dispersion. The SCAQMD source test results at the Strip Joint indicate that both the
low-METH stripper and the new ventilation system would be effective in reducing the
MICR at the nearest offsite receptor. The MICR at the nearest offsite receptor reduction
that can be achieved is estimated in Section V.

VENTILATION SYSTEM TESTING AT SUNSET STRIP

Sunset Strip had installed a new higher air flow ventilation system during the earlier
NIOSH project. Although the company no longer used their old flow tray for stripping,
they had kept it. For the source testing, Sunset Strip was able to reassemble their old
ventilation system. The old ventilation system at Sunset Strip was similar to the old
ventilation system at the Strip Joint. It consisted of a flow tray containing four one-inch
vents in the sides. The vents are connected to a 1/2 hp blower and vented through a 4-
inch PVC pipe. SCAQMD measurements indicated a flow rate of 235 cfin. The rinse
booth did not have a ventilation system. Figure 4-3 shows a picture of the old ventilation
system at Sunset Strip.

The new ventilation system at the Strip Joint was designed with cost in mind. Furniture
stripping firms are very small and some short cuts were taken in the design to determine
the effectiveness of a low cost ventilation system. The new ventilation system at Sunset
Strip was designed without taking cost into account. It was built by Benco Sales and
NIOSH staff participated heavily in the design. It consists of two exhaust systems, one
on the flow tray which includes an air shower to supply fresh air and one on the water
wash booth. On the flow tray, a two-sided slot design was used for the hood. In addition,
flexible plastic sheet was used to enclose the tank leaving an open area in the front of the
tank for the worker. The hood is connected to 16 inch diameter duct on the left side. The
duct has a long radius 90 degree el and it is routed through the ceiling and connected on
the roof through a second long radius el to a centrifugal blower. The blower is connected
to a 12 inch diameter duct which is routed directly upward. Figure 4-4 shows a picture of
the new flow tray ventilation system at Sunset Strip.

The air shower is positioned over the front part of the stripping tank to provide clean
make up air to the work station. It is composed of pegboard and a plenum which is
attached through a transition to an 8-inch diameter duct which makes a 90 degree turn
and is routed through the ceiling where it is attached to a centrifugal blower. The duct for
the fan extends to the edge of the roof. It has a 90 degree turn downward so it draws air
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from the side of the building. In the earlier study, NIOSH measurements indicated that
the stripping hood exhausted 3100 cfm. In the current study, the SCAQMD measured the
flow rate at 2980 for the flow tray. Figure 4-5 shows a picture of the air shower above
the flow tray.
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Figure 4-5: Air Shower on Flow Tray at Sunset Strip

The water wash booth is an enclosed area with a platform made of pegboard. The sides
and top are made of plywood. Plastic sheet is also attached to limit the size of the front
opening. A plenum is attached to the back wall. It is connected through a transition to 12
inch diameter duct at the top. The duct is routed through the ceiling and connected to a
centrifugal blower. This blower, in turn, is connected to a duct that goes directly up. The
rinse booth does not include an air shower. In the current study, SCAQMD measured the
air flow in the rinse booth at 3230 cfim. Figure 4-6 shows a picture of the new water
wash booth ventilation system.

Source Testing Protocol and Results

The source testing at Sunset Strip was similar to the source testing at the Strip Joint. At
Sunset Strip, there were four runs to determine the capture efficiency. The runs included:

+ Baseline B7 stripper with old ventilation system

« Low-METH B2S5 stripper with old ventilation system
+ Baseline B7 stripper with new ventilation system

» Low-METH B25 stripper with new ventilation system

As before, the facility collected similar pieces of furniture for testing during the four runs.
Each of the runs lasted approximately an hour. The first, second and fourth runs lasted
exactly 60 minutes and the third run--the run with the baseline B7 stripper with the new
ventilation system--lasted 57.5 minutes. As was the case at Strip Joint, a five-gallon
bucket was used to apply the stripper and it was weighed before and after the test run.
The capture efficiency was determined as before.
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Figure 4-6: Ventilation System on Water Wash Booth at Sunset Strip
RA L

For the first run, the B7 baseline stripper with the old ventilation system, the total METH
emissions were 19.2 pounds per hour. The amount of METH captured in the flow tray
vent was 7.6 pounds per hour. The old system did not include ventilation on the rinse
booth. The total capture efficiency for this run was 35.8%.

For the second run, the B25 low-METH stripper with the old ventilation system, the total
METH emissions amounted to 13.0 pounds per hour. The amount of METH captured in
the flow tray was 5.4 pounds per hour which leads to a capture efficiency of 41.6%.

For the third run, the B7 baseline stripper with the new high air flow ventilation system,
the total METH emissions were 21.2 pounds per hour. The METH captured in the flow
tray vent and the rinse booth amounted to 17.3 and 1.7 pounds per hour respectively. The
total capture efficiency for this run was 89.7%.

For the fourth run, the B25 low-METH stripper with the new ventilation system, the total
METH emissions were 16.3 pounds per hour. The METH captured in the flow tray and
the rinse booth was 13.5 and 1.2 pounds per hour respectively. The capture efficiency for
this run was 90.0%.

The information for the four runs at Sunset Strip is summarized in Table 4-2 below.
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Table 4-2
Summary of Emissions and Capture Efficiency at Sunset Strip

Stripper METH  Flow Tray Rinse Area  Capture

Run Description Emissions Emissions Emissions Emissions  Efficiency
(Ib/hr) (Ib/hr) (1b/hr) (Ib/hr) (%)

old ventilation/  20.4 19.2 76 398

B7

old ventilation/ 13.5 13.0 54 41.6

B25

new ventilation/ 22.0 21.2 17.3 1.7 89.7

B7

new ventilation/ 16.0 16.3 13.5 1.2 90.0

B25

The data in Table 4-2 show a very high capture efficiency for the new higher air flow
ventilation system. The data also show that use of the low-METH stripper reduces total
emissions of METH as expected. Comparing the results of the first run with the second
run and the third run with the fourth run, the use of the low-METH lower vapor pressure
stripper results in lower total emissions of stripper. Note that in this case, there is no
significant difference in the capture efficiency of the new ventilation system with B7 and
B25.

DISCUSSION OF MEASUREMENT RESULTS

The source tests performed by the SCAQMD at Strip Joint and Sunset Strip demonstrate
that the higher air flow ventilation systems were effective in routing a greater portion of
the METH through the hoods. The lower cost 1500 cfm system at Strip Joint was able to
capture 60 to 70% of the METH depending on the stripping formulation that was used.
The higher cost 3000 cfim system at Sunset Strip performed very well and was able to
capture about 90% of the METH emitted from the facility. The more METH emissions
routed through the ventilation system, the lower the exposure to METH emissions at the
MICR location 25 meters from the stripping emissions source.

The testing at Strip Joint showed that emissions of METH could be reduced significantly
through use of one of the alternative low-METH stripping formulations. Total METH
emissions with the baseline stripper amounted to 18.5 pounds per hour. Total METH
emissions with the alternative low-METH stripper were 12.4 pounds per hour, a
reduction of one-third. This is expected because of the lower METH content of the
stripper. In the earlier NIOSH project, the lower-METH strippers lost their METH, the
high vapor pressure component, selectively. In this project, the stripper was formulated
well and there was no selective loss of METH.

The testing at Sunset Strip also indicated that total METH emissions were lower when the
alternative stripper was used. With the new high air flow ventilation system, total METH
emissions with the baseline stripper were 21.2 pounds per hour. Total METH emissions
with the alternative stripper were 16.3 pounds per hour, a reduction of 23%.

The results of the ventilation system tests also demonstrate that the use of a higher air
flow ventilation system can capture more of the METH emissions from the stripping

L
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operations. At the Strip Joint, the 1500 cfm ventilation system capture between 62 and
70% of the METH emissions. At Sunset Strip, the 3000 cfm system captured about 90%
of the METH emissions.
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V. IMPLICATIONS OF ADOPTING IMPROVED VENTILATION SYSTEMS
AND LOW-METH CONTENT STRIPPERS

If furniture stripping facilities in the state were to purchase and use higher air flow
ventilation systems and low-METH content strippers, the MICR at the nearest offsite
receptor could be reduced. The source test results described in the last section
demonstrated the reduction in emissions that could be achieved through use of lower
METH content strippers. IRTA used earlier SCAQMD modeling calculations to analyze
the risk implications of the emission reductions and the capture of emissions from
stripping operations. The SCAQMD is currently performing additional modeling
calculations that may more accurately characterize the risk reduction. ,

If furniture stripping facilities were required through a regulation to adopt higher air flow
ventilation systems and use low METH content strippers, there would be costs. IRTA
performed a cost analysis for typical strippers to determine how the cost of the two
options would affect stripping facilities in the state.

This section discusses the METH emissions from furniture stripping operations. It
focuses on developing a METH emissions factor that can be used to determine the likely
emissions from a typical facility. It uses the emissions factor to determine the reduction
of the MICR at the nearest offsite receptor that can be achieved through adoption of the
two METH emissions exposure reduction methods, use of an alternative low-METH
content stripper and use of a higher air flow ventilation system. Finally, it analyzes the
costs to a typical stripping firm for adopting these emission reduction measures.

EMISSIONS FACTOR

In the furniture stripping operation, there are three process areas where METH emissions
occur. First, METH is emitted during the stripping process at the flow tray, during the
rinse operation and during the furniture drying process. Second, depending on the
operation, a small amount of METH may enter the water during the rinse process and be
discharged to the sewer. Third, some of the METH is shipped off-site as hazardous
waste.

The amount of METH lost to the water during the rinse operation is negligible. Some of
the METH still entrained in the furniture when the furniture is being rinsed will enter the
rinse water. In many stripping operations, the rinse water is continuously recycled.
Because METH has a very high vapor pressure, most of the METH evaporates from the
water during rinsing and therefore a very small amount may remain in the water. Only in
‘the case of strip shops that discharge the rinse water to the sewer would a small amount
of METH be lost through the water. For purposes of analysis, this small amount of
METH retained in the water will be considered negligible and will be ignored.

IRTA gathered information from two waste haulers on the amount of METH in the
hazardous waste shipped off-site by furniture strippers. One hauler hauls waste from 15
or 20 stripping shops, half of them in California. He indicates that the amount of METH
remaining in the sludge he picks up ranges from 0 to 12%. A typical stripping shop
generates about one drum of waste for every 10 drums of stripper purchased. A large
stripping shop may purchase 1,000 gallons or about 18 drums of stripper annually. The
shop generates about 1.8 drums of waste. Assuming a METH content of 6%, the METH
in the waste accounts for 0.6% of the stripper purchased. Assuming a METH content of
80% for the stripper that is purchased, the METH in the waste accounts for 0.8% of the
METH purchases. :
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Most stripping firms generate waste with a very low METH content. They use the
stripper efficiently which means they use it until the liquid is exhausted. This means that
most stripping firms generate waste with very little METH in it.

Some stripping firms that use the stripper less efficiently generate waste containing larger
amounts of METH. Another hauler picks up waste from a furniture stripper in the
Southern California area. He indicates that the METH content of the waste is about 30%.
This stripper purchases about 1,000 gallons of stripper annually and generates about 5
drums of waste. The amount of METH in the waste, in this case, is 8.3% of the stripper
purchased. Assuming the METH content of the stripper is 80%, the METH in the waste
1s 10.4% of the METH purchases.

For purposes of reporting, air districts in California commonly allow companies to
subtract some amount of the chemical from their purchases when they estimate emissions
to account for waste. Often the air districts allow companies to assume a default value of
50% of what is manifested as waste. In other words, if the company cannot provide
waste profiles listing an annual amount of METH shipped off-site, they can deduct 50%
of the waste from the emissions of the chemical. An average number taking into account
the lower METH content wastes, the higher METH content waste and the air district
default value is 5% of the METH purchases ThlS is the default value that should be used
for this industry.

As an example, consider a stripping shop that purchases 10 drums per year of stripper
containing 80% METH. This amounts to 8 drums annually of METH. The default value
for this shop for the METH in the waste would be 22 gallons or about 240 pounds. The
remainder of the METH, 418 gallons or 4,598 pounds, is emitted. As another example,
consider a shop that uses a low-METH content stripper containing 50% METH. This
shop also purchases 10 drums per year of stripper. The amount of METH the shop
purchases each year is only 5 drums. Using the waste default value of 5%, the METH
waste would amount to about 14 gallons or 151 pounds annually. The balance of the
METH, 261 gallons or 2,871 pounds, is emitted.

From the analysis performed and the data collected during this project, IRTA
recommends that a default value of 5% by volume of the METH purchases be used to
account for the METH lost in the waste. The amount of METH emitted can be
determined based on the stripper purchases and the percent of METH in the stnpper The
calculation is shown below.

METHE = 11 x 095 x STRIPPERPUR x METH%
= 10.45 x STRIPPERPUR x METH%

where METHE is the annual METH emissions in pounds
10.45 is a factor that represents the density of METH (11 pounds per gallon) times
0.95, the % of METH emitted
STRIPPERPUR is the volume of stripper purchased annually in gallons
METHY is the fraction of METH in the stripper

MICR REDUCTION AT THE NEAREST OFFSITE RECEPTOR

The two options for reducing the exposure to METH emissions from furniture stripping
that were analyzed and tested during this project are use of alternative low-METH
strippers and use of higher air flow ventilation systems. The capability of these two
options in reducing MICR at the nearest offsite receptor is analyzed in this section. -

82



Need for Cancer Risk Reduction

The SCAQMD has two regulations in place currently that focus on risk reduction.
SCAQMD Rule 1401 regulates new, modified and relocated sources of Toxic Air
Contaminants (TACs). SCAQMD Rule 1402 regulates existing sources of TACs.
METH is a listed TAC in both rules. Rule 1402 establishes an MICR threshold of 25 in a
million and it requires facilities to reduce the MICR below this level. The rule covers
facilities that are currently included in the Hot Spots program. Most of these companies
are large and they have already prepared risk assessments.

The District has identified seven industry groups that represent over 7,500 businesses in
the Basin that could potentially pose an MICR above the threshold level. One of these
industries is “wood stripping/refinishing.” Because resources are limited and because
many of the facilities that are members of these industries are small companies, the
District has decided not to require each of the 7,500 businesses to perform risk
assessments. Rather, the District is planning to develop source-specific toxic rules over
the next few years to achieve risk reductions. Development of a source-specific rule for
the stripping industry is expected to begin in 2002. Although the target MICR is 25 in a
million, the source-specific rules will set technology standards rather than particular
MICR levels.

The SCAQMD, in their staff report for the Rule 1402 amendments, listed emission
thresholds for certain carcinogens that have the potential to pose a high risk. The
emission thresholds are conservative estimates of the minimum emissions that could
result in an MICR of 100 in a million. For METH, this threshold is 3,300 pounds per
year. This translates into 300 gallons of emissions annually. An MICR of 25 in a
million, the threshold value targeted in Rule 1402 is 25 in a million. Thus emissions of
about 75 gallons of METH annually would trigger concern for the 25 in a million target
MICR. As discussed earlier, many of the larger stripping companies with stripping
equipment typically use and emit roughly 1,000 gallons of stripper containing about 800
gallons of METH.

Risk Assessment Procedures

The SCAQMD has developed risk assessment procedures for Rule 1401 for companies to
determine whether they can establish new, relocated or modified operations that emit
TACs. The procedures involve calculating the MICR which can be compared with the
established thresholds. As mentioned earlier, the MICR is defined in SCAQMD Rule
1401 as the estimated probability of a potential maximally exposed individual contracting
cancer as a result of exposure to toxic air contaminants over a period of 70 years for
residential and 46 years for worker receptor locations. The equation for calculating the
MICR is:

MICR = Q x X/Q x MET x U x MP x LEA

where MICR is the Maximum Individual Cancer Risk which has no units
Q is the maximum emission rate in tons/year(tpy)
X/Q is the dispersion factor in (micrograms/meter cubed)/(tons/year)((u g/m’)/tpy)
MET is the meteorological correctlon factor
U is the unit risk factor in 1/(pg/m°)
MP is the multi-pathway factor
LEA is the lifetime exposure adjustment factor

METH is not a multi-pathway toxic and MP is 1so the equation is:
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MICR = Q x X/Q x MET x U x LEA

The SCAQMD has developed look-up tables for estimating certain of the factors in the
equation shown above. Sources can be characterized on the one hand as a point source,
one that releases its emissions through a stack, or on the other hand as a volume source,
one that releases emissions from inside a building. Most sources, including furniture
strippers, are a combination of point and volume sources. Stack height for point sources
is also an important factor. The schedule of operation can also be important in
determining the MICR and the SCAQMD has developed tables for facilities operating 12
hours per day or less and facilities operating for more than 12 hours per day. Furniture
stripping companies generally operate for 12 hours per day or less. The type and distance
from the receptor can influence the MICR. Receptor sites can be residential, worker or
sensitive, which includes schools, hospitals and day-care centers. Furniture strippers
generally pose a higher MICR at the facility property boundary than some other larger
businesses because they are located closer to receptor sites.

The value for X/Q in the equation above is determined based on the release height, which
is influenced by the stack height and the receptor distance. The term MET will vary
depending on the location of the facﬂlty U, the Unit Risk Factor, is fixed for a certain
substance. For METH, U is 1 x 10/ ug/m (South Coast Air Quahty Management
District Staff Report for Rule 1402 - Control of Toxic Air Contaminants from Existing
Sources and Rule 1401 - New Source Review of Toxic Air Contaminants, March 17,
2000). LEA is determined based on the characteristics of the nearest receptor site. LEA
is 1.0 for a residential receptor and is 0.14 for an off-site worker receptor when the
facility operates 24 hours per day and 365 days per year. If the facility operates for less
than 24 hours per day, LEA for an off-site worker is 0.66. Using the SCAQMD look-up
tables in Appendix J, a value for X/Q can be obtained. This factor, when multiplied by
Q, can provide an estimate of MICR.

This approach is designed to be very conservative and it is likely that using the screening
MICR assessment procedures will overestimate the true MICR. Use of the dispersion
model ISCST3 may yield lower MICR values. The SCAQMD plans to develop a more
accurate look-up table based on a variety of different ISCST3 model runs for the Strip
Joint and Sunset Strip as part of their upcoming rule development process. These look-
up tables may be used to estimate the risk reduction that can be achieved through the use
of low-METH content stripping formulations, and show the reduction of exposure to
METH emissions at the nearest offsite receptors.

During IRTA’s previously mentioned NIOSH project (see references), when SCAQMD
performed source testing on one of the higher air flow ventilation systems analyzed
during the current CARB project, SCAQMD developed a look-up table specifically for
Strip Joint. The District made several assumptions about operating times and used the
MET data for Redondo Beach. The SCAQMD ran several ISCST3 runs for the facility
that varied the percentage of the METH emitted from a volume source or through a stack.
The results for X/Q for Strip Joint are shown in Appendix J. The values in Table 2 were
used in the analysis here to estimate the cancer risk reduction at the nearest offsite
receptor that can be achieved through use of the higher air flow ventilation systems at
Strip Joint and Sunset Strip, as well as the alternative strippers.

In the earlier NIOSH project during the testing at Strip Joint, the SCAQMD source

testing results indicated that 21.6% of the emissions were captured when the old
ventilation system was used with the baseline stripper. The source testing results in the
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current CARB project indicated that the capture efficiency with the new higher air flow
ventilation system was 62.2% when the baseline stripper was used.

Using the values in Table 2 in Appendix J for a downwind distance of 25 meters and
interpolating3 between the air flow values, X/Q with the old ventilation system is
19.02/(ug/m’) and X/Q with the new higher air flow ventilation system is 16.64/(ug/m>).
Assuming the facility uses 1,000 gallons of baseline stripper annually and that the
stripper contains 80% METH, the cancer risk posed by the facility to the nearest offsite
receptor 25 meters from the source with the old ventilation system is 84 in a million and
the MICR posed by the facility with the new ventilation system is 73 in a million.
Adopting the higher air flow ventilation system, in this case, leads to a reduction in the
MICR of about 13% to the nearest offsite receptor 25 meters from the source.

During this project, the source testing results indicated that the capture efficiency for the
old ventilation system at Sunset Strip was 39.8% when the baseline stripper was used.
The testing also showed that the capture efficiency for the new higher air flow ventilation
system at Sunset Strip was 90.0% when the baseline stripper was used. Assuming the
look-up table in Appendix J_is appropriate for Sunset Strip, at 25 meters downwind
distance, X/Q is 17.95/(pg/m’) for the old ventilation system and 15.02/(pg/m’) for the
new ventilation system. Assuming the facility emits 800 gallons of METH annually, the
MICR at the nearest offsite receptor posed by the facility with the old ventilation system
is 79 in a million and the MICR at the nearest offsite receptor posed by the facility with
the new ventilation system is 66 in a million, a reduction of 17%.

Source tests at Strip Joint, using the B7 baseline stripper with the new ventilation system
showed METH emissions were 18.5 pounds per hour. Usage of the B25 stripper with the
new ventilafion system gave METH emissions of 12.4 pounds per hour. The B25 stripper
has a lower vapor pressure and, for this reason, losses of METH are lower. At Strip
Joint, use of the alternative stripper with the higher air flow ventilation system reduced
METH emissions by 33%. At Sunset Strip, use of the alternative stripper reduced METH
emissions by 23% when the new ventilation system was used. When the old ventilation
system was used, use of the alternative stripper at Sunset Strip reduced emissions by
32%. Taking the average of the three tests, use of the alternative stripper reduced METH
emissions by 29%.

If the Strip Joint used the lower METH content stripper and the 1500 cfm ventilation
system, the cancer risk at the nearest offsite receptor 25 meters from the source of METH
emissions would be reduced from 73 in a million to 52 in a million. If Sunset Strip used
the lower METH content stripper and the 3000 cfin ventilation system, the cancer risk at
the nearest offsite receptor 25 meters from the source of METH emissions would be
reduced from 66 in a million to 47 in a million.

Table 5-1 summarizes the reductions that can be achieved through use of a higher air
flow ventilation system and use of an alternative stripper.
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Table 5-1
Estimates of Cancer Risks Posed by Strip Joint and Sunset Strip under Various
METH Emissions Scenarios’

Measure Strip Joint Sunset Strip Percent
(in a million) (in a million) Reduction®

Old Ventilation System/ 84 79 -
Baseline Stripper

1500 cfm Ventilation System/ 73 - 13
Baseline Stripper

3000 cfm Ventilation System/ - 66 17
Baseline Stripper

Old Ventilation System/ 60 56 29
Alternative Stripper

1500 cfm Ventilation System/ 52 - 38
Alternative Stripper

3000 cfm Ventilation System/ - 47 41

Alternative Stripper
;Cancer risks are estimated for a receptor 25 meters from the source of METH emissions
Difference in cancer risk from the old ventilation system/baseline stripper

The values of Table 5-1 indicate that shops that use a higher air flow ventilation system
and also adopt the low-METH alternative stripper could reduce their MICR at the nearest
offsite receptor by about 40%. None of the MICR values shown in Table 5-1 is low
enough to meet the threshold MICR level of 25 in a million specified in SCAQMD Rule
1402. It should be emphasized, however, that the industry-specific rules that the District
develops will not be based on a certain MICR level but will be technology-based.

COST ANALYSIS OF OPTIONS

Furniture stripping facilities are very small businesses with few employees. Stripping
facilities with stripping equipment are generally the largest and most sophisticated firms
in the industry. A typical stripping company with stripping equipment probably makes
an annual profit of about $30,000. Because profits are so low, it is important to examine
and minimize, if possible, the costs these facilities must incur to reduce the MICR at the
nearest offsite receptor . IRTA analyzed the costs to stripping facilities for purchasing a
new higher air flow ventilation system and for adopting the new low-METH strippers.

Strip Joint Ventilation System

The ventilation system that was installed and tested at Strip Joint was a relatively low
cost system. This system was designed to determine if a lower cost and less efficient
system could reduce exposure to METH emissions and achieve a significant MICR
reduction at the nearest offsite receptor.

The capital cost of the 1500 cfm air flow system at Strip Joint is estimated at $2,500. The
delivery and installation cost would range from $200 to $2,000, depending on whether
installation through walls would be required. For this analysis, it was assumed that a
typical facility would pay $800 for delivery and installation. The analysis assumed the
stripping firm would purchase the system on credit and that the system has a useful life of
10 years. This is a conservative value and the system lifetime is likely to be much higher,
at least 20 years. Assuming a cost of capital of 10%, the annualized capital/installation
cost would amount to $538.
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The system at Strip Joint has a one horsepower motor on the flow tray and one on the
rinse booth. Most larger stripping facilities strip two or three days per week for perhaps
five or six hours per day. Assuming the stripping facility strips for 16 hours per week,
the system electrical requirement is 2,230 kWh annually. Assuming a cost of electricity
of 12 cents per kWh, the total annual electrical cost with the higher air flow ventilation
system is $264. The old ventilation system had a three-fourths horsepower motor on the
flow tray and no exhaust system on the rinse booth. The electricity cost using the old
ventilation system was $100. It should be noted that electricity costs have recently risen
in California but higher electricity costs will not make a significant difference in the
conclusions. '

The new ventilation system would require more maintenance than the old ventilation
system. It was assumed that the old ventilation system would require about $20 per year
in maintenance and the new ventilation system would require about $200 per year.

Table 5-2 compares the cost of the new and the old ventilation system.,

Table 5-2
Annual Cost Comparison of Strip Joint Old and New Ventilation Systems
(Year 2000 Dollars)
Old Ventilation System New Ventilation

System

Annualized Equipment Cost - $538
Electricity Cost $100 $268
Maintenance Cost $20 $200
Total Cost . $120 : $1,006

The values of Table 5-2 show that a typical stripping company would pay about $900 per
year more for a 1500 cfm ventilation system similar to the system tested at Strip Joint.
This system, however, did not reduce the estimated risk at the nearest offsite receptor as
much as the system installed at Sunset Strip. In addition, during the worker exposure
testing in the earlier NIOSH project, the findings indicated that the ventilation system at
Strip Joint was not capable of reducing the worker exposure to the OSHA limit of 25

Sunset Strip Ventilation System

The system tested at Sunset Strip had about twice the air flow of the system tested at
Strip Joint. The cost of the 3000 cfm system is estimated by the supplier at $6,000.
Again, assuming that delivery and installation amounts to $800, that a typical stripping
firm finances the purchase, that the cost of capital is 10% and that the system is paid off
over a 10 year period, the annualized capital cost is $1,108.

This higher air flow ventilation system has a one horsepower blower on the air shower, a
two horsepower blower on the flow tray and a three-fourths horsepower blower on the
rinse booth. Assuming the facility strips 16 hours per week, the electrical load would be
4,181 kWh per year. At a cost of 12 cents per kWh, the total annual electricity cost
would be $502. In this case, it was again assumed that the electricity cost for the old
system with a blower only on the flow tray would amount to $100 per year.

The maintenance cost of the 3000 c¢fm system would be the same as the maintenance cost

of the 1500 cfm system, $200 per year. The maintenance cost of the old ventilation
system was again assumed to be $20 annually.
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As discussed above, the system at Strip Joint was not capable of meeting the OSHA
worker exposure level of 25 ppm. In contrast, the higher air flow ventilation system at
Sunset Strip was capable of meeting the 25 ppm level. In addition, the system was also
capable of meeting the 12.5 ppm action level established by OSHA. Firms that cannot
meet the action level must perform regular medical surveillance of their workers and
monitoring of the air concentration. The strip shops must perform a medical exam every
three years on each employee exposed to METH at a cost that ranges between $75 and
$400. Assuming a cost of $150 and assuming that a shop has two employees, the annual
cost for medical surveillance would amount to $50. Monitoring involves testing each
worker with badges every six months at a cost of about $100. The annual cost for
monitoring for a facility with two employees would be $200. The Sunset Strip system,
since it meets the OSHA action level, would reduce the medical surveillance and
monitoring costs by about $250 per year.

Table 5-3 shows the annual cost comparison of the old ventilation system and the new
higher air flow system at Sunset Strip.

Table 5-3
Annual Cost Comparison of Sunset Strip Old and New Ventilation Systems
(Year 2000 Dollars)

Qld Ventilation System New Ventilation System

Annualized Equipment Cost - $1,108
Electricity Cost $100 $502
Maintenance Cost $20 $200
Medical Surveillance Cost $50 -
Monitoring Cost $200 -
Total Cost $370 $1,810

The cost to the facility for using the new higher air flow ventilation system is $1,810
annually. The facility can offset the costs associated with worker exposure and the net
cost to the facility is $1,440 annually. This accounts for about 6% of the profits of a
typical facility.

Use of Alternative Strippers

The alternative stripper testing was reported in Section IIIl. IRTA conducted additional
testing to decide which of the two alternative strippers should be used during the source
testing. Another purpose of the stripper tests was to gather information on the
comparative cost of using B7, the baseline stripping formulation, and the two best
alternative strippers, B25 and CAE2. In these tests, four panels were stripped with the
baseline and alternative strippers. The volume of stripper used was recorded and the
volume of stripper consumed per square foot of stripper removed was noted. The results
of the testing should be used judiciously since the testing was not rigorous. It was
performed to gain a qualitative idea of the relative stripper usage.

For the B7 baseline stripper, 0.208 gallons of the siripper per square foot were required.
For B25, the value was 0.059 gallons per square foot and for CAE2, the value was 0.078
gallons per square foot. These values differ substantially from the METH usage figures
for the baseline and alternative B25 stripper that were noted during the source testing.
The source testing figures are more reliable since they were obtained over a longer period
of stripping and under more controlled circumstances. The source test data indicated that
the METH emissions during use of the B25 stripper were about 29% lower than the
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emissions during use of the baseline B7 stripper. The CAE2 stripper was not tested
during the source testing. Based on the comparative stripper usage figures, emissions of
METH from the use of CAE stripper are likely to be higher than emissions of METH

during use of the B25 stripper.

The current price of a 55-gallon drum of B7 is $429, or about $7.80 per gallon. The
supplier who formulated the B25 and CAE strippers estimates that he would offer the
B25 stripper at about 10% more than the B7, or $8.58 per gallon. The price of the CAE2
would be 5% more than the B7, or $8.19 per gallon.

A typical larger stripping facility might purchase 1,000 gallons of stripper per year. The
annual cost of the B7 stripper would amount to $7,800. If this stripping facility were to
convert to the B25 stripper, less stripper would be required. Using the usage figures
above, 71% of the B25, or 710 gallons per year, would be required. On this basis, the
cost of the stripper would amount to $6,092 annually. For CAE2, 725 gallons of the
stripper would be required in a year. The cost of this stripper would be $5,938 annually.

One of the major issues in using the alternative strippers is that the workers in the
stripping facilities believed that their performance was not as good as the performance of
the baseline stripper. The workers would likely have to expend more labor to use these
alternative strippers. Some items might have to be stripped twice and, in some cases,
workers might have to increase the use of sanding. It was assumed that the typical
facility would strip for 16 hours each week. If the facility converted to one of the
alternative strippers, four additional hours of sanding and/or stripping would be required
each week. Assuming a labor rate of $12.75 per hour, the increased cost of labor for
using the alternative strippers would amount to $2,652 per year. One of the other issues
that was noted by one of the facilities was that the items did not dry as fast after stripping
with the alternative strippers. More time might be required before the facility could paint
the items. Although this is a disadvantage, it is not clear how to quantify it.

Table 5-4 presents the comparative costs of using the two alternative strippers under the
assumptions described above.

Table 5-4
Annual Comparative Cost of Baseline and Alternative Strippers for Typical
Stripping Facility
(Year 2000 Dollars)
Baseline B7 B25 Alternative CAE2 Alternative
Annual Stripper Cost $7,800 $6,092 $5,938
Increased Labor Cost - $2.652 $2.652
Total Cost $7,800 $8,744 $8,590

The values of Table 5-4 show that use of the B25 alternative would increase the total
stripping costs 12% for the typical facility described here. Use of the CAE2 alternative
stripper would increase costs by 10% per year. If the labor costs were increased more
than accounted for here, the use of both alternative strippers would carry an increased
cost to the facility. In addition, if use of the alternative strippers were actually higher
than the source testing indicated, the stripping cost would also increase.

FUTURE WORK

As mentioned earlier, the SCAQMD is performing more extensive modeling calculations.
The calculations are based on the source testing data developed during this project. The
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modeling runs will be performed for one of the meteorological areas in each of the four
counties under the SCAQMD jurisdiction. This will allow the generalization of the
source testing results to other locations in the Basin. The SCAQMD plans to rely on the
modeling results for the regulatory development for this industry in 2002.

The use of one of the alternative low-METH strippers was effective in reducing METH
emissions by about 29% during the source tests. This reduction in emissions translates
into a commensurate reduction of cancer risk from METH. In the cost analysis section
above, however, it was noted that the facilities that tested the alternative strippers did not
believe they performed as effectively as the baseline stripper. They suggested that some
items might have to be stripped twice and that more stripper overall might be required. It
is not clear whether the reduction in emissions and resulting reduction in the MICR from
METH achieved over the period of the source test would translate into a similar MICR
reduction from METH over the long-term, in actual use. It would be prudent for some
shops to conduct additional long-term testing of the alternative low-METH strippers to
determine the true effect on emissions.
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V1. SUMMARY AND CONCLUSIONS

METH is employed widely in formulations that are used to strip wood furniture and other
wood items. The chemical is a suspect carcinogen and it poses a danger to the workers
who use it. METH is classified as a Toxic Air Contaminant in California and it also
poses a cancer risk to the residents in the communities surrounding stripping shops. The
focus of this project was to identify and test methods of reducing the MICR when METH
based strippers are used in California stripping shops. This document provides the results
of the project testing.

In a survey conducted in an earlier project, it was estimated that there may be 38 furniture
stripping firms that use stripping equipment and large quantities of METH based strippers
in the South Coast Basin. There may be as many as 80 such facilities statewide. These
facilities emit a significant amount of METH during stripping and the METH emissions
pose a risk to people who live and work near the facilities.

Two methods of reducing the MICR posed by furniture strippers were investigated during
this project. The stripper used widely by furniture strippers contains about 80% METH.
As one of the methods of reducing the exposure to emissions of METH and the
associated MICR at the nearest offsite receptor, alternative non-METH and low-METH
strippers were formulated and tested in four stripping facilities. Of the eight alternative
strippers tested, two of the low-METH content strippers performed the best. Both of
these strippers contain less than about 50% METH.

One of these alternative strippers was used during the ventilation system testing. During
this testing, it was found that emissions of METH from stripping facilities could be
reduced through use of these strippers in place of the baseline stripper. This follows from
the fact that the two alternative strippers have a lower METH content and they also have
a lower vapor pressure. Use of the alternative strippers could reduce cancer risk from
METH posed by furniture stripping facilities. The magnitude of the cancer risk reduction
that was achieved through use of the alternative strippers during the source tests is
estimated at 29%.

The two best alternative strippers each contain other non-METH components that could
be toxic. One of the strippers, the one tested with the higher air flow ventilation systems,
contains n-methyl pyrollidone, a chemical that is a reproductive and developmental toxin.
The other stripper contains tert-butyl acetate which has unknown chronic toxicity. The
chemical does metabolize to tert-butyl alcohol in the body, however, and tert-butyl
alcohol is a carcinogen. Use of these alternative strippers reduces the cancer risk from
METH,. however, they may increase the cancer and non-cancer risks posed by other
components in the stripper.

The second method of reducing exposure to emissions of METH at the MICR location
involved testing higher air flow ventilation systems in two facilities. These systems were
installed during an earlier IRTA project with NIOSH. Higher air flow ventilation
systems can capture more METH for dispersion from stacks on the facility, lowering the
MICR at the nearest offsite receptor. The 1500 cfin ventilation system was able to
capture between 62 and 70% of the METH depending on the stripping formulation that
was used. The 3000 cfm ventilation system was able to capture 90% of the METH that
was emitted from stripping operations. The MICR reduction at the nearest offsite
receptor that can be achieved through use of the higher air flow ventilation systems is
estimated at between 13 and 17%. In an earlier study conducted for NIOSH, worker
exposure testing indicated that the 3000 cfm ventilation system could reduce worker
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exposure to the action level of 12.5 ppm. In contrast, the 1500 cfm system was not
capable of reducing worker exposure to the action level. :

The combined reduction to exposure of METH emissions at the nearest offsite receptor
due to the use of the higher air flow ventilation systems and the low-METH content
strippers is estimated at between 38 and 41%. The analysis conducted here indicates that
adoption of the two measures would reduce the MICR at the nearest offsite receptor to
about 50 in a million in a typical large stripping shop. This is higher than the threshold
MICR value of 25 in a million established in SCAQMD Rule 1402.

A typical stripping shop makes a profit of about $30,000 annually. A limited cost
analysis performed here indicated that the annual cost increase of purchasing a higher air
flow ventilation system would range from about $900 to $1,400. This represents between
3 and 6% of a typical shop’s profits. Use of the alternative low-METH strippers might
increase the costs of stripping to a typical shop by an additional $800 to $900 annually.
The purchase of a higher air flow ventilation system and use of the low-METH stripper
might increase costs by 6 to 9% of profits annually.
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Appendix A

MSDS for Baseline Stripper
Benco #B7 Industrial Paint Remover
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A

MATERIAL SAFETY DATA SHEET
Benco Sales, Inc.. P.O. Box 3649, Crossville. TN 38537
Emergency Phone: 931-484-9578
Product Name: BENCO #B7 INDUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic ID: Chloanated Hydrocarbon, Alcohol Blend
Trade Name: Benco 2B7

DOT Hazard Classification: Paint Related Matenial, 3. UN3066. [1

HAZARDOUS COMPONENTS:

INGREDIENT PEL(OSHA) TWA(OSHA) APPRON®,
Dichloromethane 25 ppm 25 ppm 70-85
Methanol 200 ppm 200 ppm 8-15
2-Butoxyethanol 50 ppm 25 ppm 1-10
2-Methoxymmethylethoxypropanol 25 ppm 25 ppm 1-10
Biodegradable Wetting Agents & Wax N/A N/A 1.5

NOTE: Dichloromethane and Methanol are subject to reporting requirements of Section 313 of Title 111 of the 1986 Superfund Amendments and
Reauthorization Act (SARA) 1nd 40CER Part 372, which apply to businesses with 10 oc more employees. Please call Benco regarding reportin
quantities at 300-632-3626.

PHYSICAL DATA

Bailing Poin: 104F (Initial) Vapor Pressure: <300 mm Hg
Vapor Density: 2.93 (Air=l) Percent Volatile: >87.0%
Speaitic Gravry . 1.20 VOC Content: 180 grams:1

Qdor: Typical Methylene Chloade

FIRE AND EXPLOSION HAZARD DATA:
Flash Point: None to boiiing pount Lower Explosive Limit: Unknown

- Extinguishing Media: Water Fog

Fire and Explosion Hazards: May form flammable vapor-air mixtures at temperatures above ambient. Lower temperatures decrease the difficulty of ignition.
Spevial Firefighting Procedures: Self-Contained Breathing Apparatus with a full facepiece operated in pressure demand or other positive pressure mode-

HEALTH HAZARD DATA: . : . A . C o omede
Efteuts of Overexposure: - : -
Eyes: Can cause severe irritation and slight comeal injury. Vapors may also irritate eves. Injury intensifies with exiended contact
Skin: Prolonged or repeated exposure will cause a burn. The burn will intensify with extendsd contact. ]
Skin Absorpuon: A single preionged exposure is not likely 1o result in the material being absorbed through the skin in harmful amounts.
Ingestion: Can cause gastrointestinal irritation. nausea, vomiting, diarrhea, blindness, and even death. If aspirated (liquid enters the lung), may be
rapidly absorbed through the lungs and result in injury to other bedy systems. .
Inhalauon: Major route of potential exposure. Dichloromethane depresses the central nervous system. Concentrations between 500-1,000 ppm may
cause dizziness or drunkenness. Nausea. headache, and vomiting can occur at concentrations above 2,000 ppm. At 7,000 ppm, numbness and
tingling in arms and legs and rapid heastbeat have occurred. Loss of consciousness and death have occurred at levels above 9,000 ppm. if
exposure is prolonged. Carboxybemoglobin levels can be elevated in persons exposed to Dichloromethane and can cause a substantial siress on the
udb\&ﬂ&gmm;ekvalhnmh;d&ﬁwmmewmwmuﬂuwmm&m
Medical Conditions Aggravated by Exposure: Alcoholism. acue and chronic liver disease, chronic hung disease, or rhrvthem disorders of the heart. .
Notive: Rm&wmodﬂmpmduﬂmhgdmhdmwmmwmmm; Persons thought to have heart
or respiratory problems should seek medical advice before using solvents of any kind. If signs of allergy develop (breathing difficulty, eye -
ilching,prolongcditdxingandrcd:moﬁheskinhndadﬂs,dizzincs.ctc.)discmﬁnueuscof!lﬁsprodlnixunedialelyandcmhaph)sician. '

. Drinking alcohol before or afler exposure to solvents may cause undesirable effects.
"FIRST AlID:

Skin: Thorcughly wash exposed area with soap and water. Remove contaminated clothing. Launder contaminated clothing before reuse.

Eves: Flush with large amours of water, lifting upper and lower lids occasionally. Get medical antention.

[ngestion: Call physician poison control center. oc hospital emergency room immediately.

{nhuluation: If afected. remove mdividual to fresh zir. If breathing is difficult, administer respiration. Keep person warmn. quist, and get medical atention

NOTE TO PHYSICIAN: Ths product ean induce cardiac sensitization to circulating epinephrine-like compounds. Do not administer adrenaline or similar
sympathomimetic drugs for 24 hours following potentially toxic exposures.

TOXICITY

Chrotuc Toxity: The findings of chronic toxic affects in laboratory animals may indicate toxicity to humans. Overexposure should be avoided.
Failure 10 do so could result in injury, illness, or even death,

Carcinogeniaity: Humans exposed repeatedly to 250 ppm methyviene chloride for 7.5 hours per day developed no adverse health effects. Repeated and or prolunged
exposure to high concentrations has induced liver ind Kidney effects in experimental animals. The National Toxicology Program (NTP) has issued a study

which reports that mice exposed for two vears by innalation 1o methylene chloride vapors at concentrations of 2000 and 4000 ppm developed lung
and liver tumors. Rats similarly exposed to 1000, 2C00. and 4000 ppm developed benign mammary gland tumors. In two earlier inhalation

studies. rats and hamsters exposed 1o methylene chionde at concentrations from 50-3500 ppm did not develop significant incidences of mammary, lung, or

lin er numors. EPA's Saience Advisory Board recertly concluded that the animal evidence for carcinogenicity is “sufficient” to indicate that methviene
chlonde has carcinogenic potential. Two epidemiciogival studies showed no evidence of human carcinogenicity or any other health effects related to

methy fene chloride exposure. The collective evidence of several animal studies and human experience suggests that there is little carcinogenic risk for humans

_ under conyroiled conditions of occupational exposure. .
The State of California has listed Dichloromethane under Proposition 65 as a chemical known to the State 1o cause cancer. Epidemiology studies of 751

humans chronicaily exposed to dichjoromethane in e workplace of which 232 were exposed a minimum of 20 years did not demonstrate any ivease in

deaths caused by cancer or cardiac problems. A second siudy of 2,227 workers confirmed these results.
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc., P.O. Box 3649, Crossville, TN 38557
Emergency Phone: 931-484-9578
Product Name: BENCO #B7 INDUSTRIAL PAINT REMOVER - Page 2

Reproductive Toxienty: Reproductive toxicity tests have been vonducted to evalualte the adverse effects dichloromethane may have on repreducction and
ottspring ot laboratory animals. The resuits indicate that Dichloromethane does not cause birth defects in laboratory animals.

REACTIVITY DATA:

Hazardous Polvmenzatuon:  Can not vecur.

Stability Stable

Incompatibility:  Avodd contact with strong oxidizing agents.

Hazardous Decomposition Products: Open tlames and weiding ancs can cause thermal degradation with the evolution of hydrogen chloride and very smail
amounts of phosgene and chlonne.

SPILL OR LEAK PROCEDURES:

Action to take for spills or leaks:

Small Spiils: Mop up, wipe up, or soak up immediately. Remove to out.of doors.

Large Spills: Evacuate area, Contain liquid and transfer to closed metal o polyethylene containers. Avoid contamination of ground and surface waters. it
spill oceurs indoors, twrn off air \.ondmomng and'or healing system to prevent vapors from contaminating entire building.

Disposal Method: Evaporate small quantitics in compliance with local. state. and federal regulations. Do not dispose of this material o any waste residue into

seplic svstems, storm drains. or directly onto the ground.
Reportabie Quantity (RQ) is 1.250 1b. Notity National Response Center at 800—424-8802 of uncontroiled spills in excess ol'r:pomblc quantity.

HANDLING PRECALTIONS:

Ventilation: Controlling 2irbome concentrations beiow the ACGIH TLV exposure guideline is recommended. ACGIH TWA is 50 ppm. OSHA PE! s
25 ppm 8 hour TWA. and a STEL of' 125 ppm. Thus rule also establishes an Action Level of 12.5 ppm. Use only with adequate ventilation. Local exhaust
ventilation is necessary for most applications. Lethal concentrations may exist in areas with poor ventilation. Contact Benco for further information. Medical
monitoring is also required by OSHA for applications that exceed the Action Lavel of 12.5 ppm.

Respiratory Protection: Atmospheric levels should be maintained below the exposure guideline. If this level is exceeded, use an approved air purifving
respirator. For emergency and other conditions where the exposure guideline may be greatly exceeded, use an approved positive pressure self-contained
breathing apparatus,

SKin Protection:  Wear chemivcal resistant rubber gloves. apron. boots. and plastic arm sleeves. woos

Eve Protection:  Use safety glasses. Where contact is likely. use chemical splash goggles. ;

Hy grene: Avoid contact with skin and avoid breathing vapors. Do not eat. drink, or smoke in work area. Wash hands prior to eating, drinking. or using
restroom. Any clothing or shoes that have been contaminated should be removed immediately and thoroughly laundered before wearing agam.

Safety Shower and E\ve\\ash Station should be availabie in work area.

SARA Title [l Hazard Categories - Immediate Health, Deiayed Health

ADDITIONAL INFORMATION:

Special Precautions to be Taken in Handling & Storage: Exercise reasonable care and caution. Avoid breathing vapors. Store in a cool place out of direct
sunlight. Concentrated vapors of'this product are heavier than air and will collect in low areas such as pits and degreasers, storage tanks, and other
contined areas. Do not ¢nter those areas where vapors of this product are suspected unless special breathing apparatus is used and an observer is present
tor assistance. Do not use this product in a tank o wat where the product level is lZ'&mthetopoftheta&.lAhalcomemnomofvapasumrmunks
and every effort should be made to keep from breashing below or near the top level of thetank. -+ - 2ar o i akmdh
Do not pressure product out of coptainer with air. Whmopaunghmg,opmhmgpuuaﬂyaﬂmmmh(edmmbe&ﬁmmgm@
completely. Empty product containers may contain quid or vapor residues of this product. All precautions suggested in this Data Shcdappl_\'locmpt_\
containers also. Empty containers are property of Bawx Sales, Inc. and should not be sold to individuals or other parties. Do not repackage this product
for resale. Any product purchased for resale must have this MSDS attached to each container and must be in original container. [f ¢ach container does not
have an MSDS. il Benco at 800-632-3626. Do not use this product in areas where contact of vapors with gas flames or hot clectric elements can oveur.
Please call Benco at 800-632-3626 for advice on proper heating systems. Contact with flames or hot electric elements can produce hydrochloric acid and
phosgene tumes which can be fatal.

Onverexposure 10 this product can raise the level of carbon monoxide in the blood causing \.grdxovnscular stresx.
Do not remove or deface labels off zontainars. ’

This Matertal Safety Data Sheet supersedes any previous Material Safety Data Sheet on this product. Effective Date: June 1, [999.
The mrormation accumulated herein is given in good faith ind believed to be accurate, but no warranty, express or implied. of merchantibility. fitness. o

otherwise is made. The suggested procedures are based on experience as of the date of publication. They are not necessarily all inclusive nor fully
adequate in every circumstance. Consult Benco Sales. Inc. for proper handling procedures in specific situations or tor any further miomation.
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MATERIAL SAFETY DATA SHEET
Benco Sales, Inc.. P.O. Box 870. Forney. TX 75126
Emergency Phone: 972-352-2917
Product Name: BENCO #B23B INDUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic [D: Cyclic Amide. Aliphatic Solvent Blend
Trade Name: Benco ¥B23B

DOT Hazard Classificauon: Not a DOT Hazardous Matenal

HAZARDOUS COMPONENTS:

INGREDIENT PEL{OSHA) TWA(OSHA) APPROX%a
N-Methyl-2-Pvirolidone NiA NA 50-65
Aliphatic Petroleum Disullates 100 ppm 100 ppm 15-25
2-Butoxyethanol 30 ppm 25 ppm 5-12
2-Methoxymethylethoxypropanol 25 ppm 25 ppm 5-12
Ethvl-3-Ethoxypropianate N/A NiA . 5-12

NOTE: None of these ingredients are subject to reporting requirements of Section 313 of Title I1I of the 1986 Superfund Amendments and
Reauthorization Act (SARA) and 40CFR Part 372, which apply to businesses with 10 or more employees.

PHYSICAL DATA:

Bouling Point: 329F (Iruual) Vapor Pressure: <10 mm Hg
Vapor Density: Greater than Air Percent Volatile: >95.0%
Specitic Gravity . 1.01

Qdor: Mild solvent odor

FIRE AND EXPLOSION HAZARD DATA:

Flash Pownt: >140F Lower Explosive Limit: Unknown

Extinguishing Media: Water Fog

Fire and Explosion Hazards: May form flammable vapor-air mixtures at temperatures above {40F. Lower temperatures decrease the difficulty of ignition.

Special Firefighting Procedures: Self-Contained Breathing Apparatus with a full facepiece operated in pressure demand or other positive pressure mode.

HEALTH HAZARD DATA:

Effects of Overexposure:

Eyes: Can cause irritation and slight comeal injury. Injury intensifies with extended contact.

Skin: Prolonged or repeated exposure will cause a rash or bum. The burn will intensify with extended contact.

Skin Absorption: A single prolonged exposure is not likely to result in the material being absorbed through the skin in harmfis] amounts.

Ingestion: Can cause gastrointestinal irritation. nausea, vomiting, diarthea. .

Inhalation: Major route of potential exposure. May cause headache, respiratory tract irritation, or central nervous system depression.

Notice: Reports have associated repeated and prolonged exposure o solvents to permanent brain and nervous system damage. Persons thought to have heart
or respiratory problems should seek medical advice before using soivents of any kind. If signs of allergy develop (breathing difficulty, eve
itching, prolonged itching and redness of the skin, headaches, dizziness, 21¢.) discontinue use of this product immediately and cansult a physician.

Drinking alcohol before or after exposure to solvents may sause undesirable effects.

FIRST AID:

Skin: Thoroughly wash exposed area with soap and water. Remove contaminated clothing. Launder contaminated clothing before reuse.

Eves: Flush with large amounts of water, lifting upper and lower lids occasionally. Get medical atention.

Ingestion: Call physician, poison control centar. or hospital emergency room immediately. i

Inhalation: If affected, remove individual to fresh air. If breatiring is difficult, administer respiration. Keep person warm, quiet, and get medical  atiention

TOXICITY:

Chronic Toxicity: This material or its emissions may affect pregnancy or fetal development.

REACTIVITY DATA:

Hazardous Polymerization:  Can not occur.

Stability: Stable

[ncompatibility:  Avoid contact with strong oxidizing ageris.

SPILL OR LEAK PROCEDURES:

Action to take for spills or leaks:

Smail Spulls: Mop up. wipe up. or soak up immediatety.

Large Spills: Contain liquid and transfer to closed cortziners. Avoid contamination of ground and surface waters. If spill cocurs indoors, turn off air
conditioning and/or heating system to prevent vapors fom contaminating entire building.

Disposal Method: Dispose in compliance with local. state. and federal regulations. Do not dispose of this material or any waste residue into septic systems. storm
drains. or directly onto the ground.

HANDLING PRECAUTIONS:

Ventilation: Use only with adequate ventilation. Lol exhaust ventilation is necessary for most applications.

Skin Protection:  Wear chemical resistant rubber gloves. apron. boots, and plastic arm sleeves.

Eve Protection:  Use safety glasses. Where contact is likeiv, use chemical splash goggles. .

Hygiene: Avoid contact with skin and avoid breathing vapors. Do not ¢at, drink. or smoke in work area. Wash hands prior to eating, drinking, of using
restroom. Any clothing or shoes that have been contuminated should be removed immediately and thoroughly laundered before wearing again.

Sifety Shower and Eyewash Station shoulid be available in work ’

ADDITIONAL INFORMATION: :

Special Precautions to be Taken in Handling & Storage: Cxercise reasonable care and caution. Avoid breathing vapors. Store in a cool place out of direct
sunlight. Empty containers ase property of Benco Saks. Inc. and should not be sold to individuals or other parties. Do not repackage this product
for resale. Any product purchased for resale must have this MSDS attached to cach container and must be in original container. If each container do=s not
have an MSDS. call Benco at 800-632-3626. Do not remove or deface labels off containers.

This Material Safety Data Shect supersedes any previous Material Safety Data Sheet on this product. Effective Date: March 3, 1996.

The information accumulated herein is given in good faith aad believed to be accurate, but no warranty, express of implied, of merchantibility. fitnesa, or
otherwise is made. The suggested procedures are based on experience as of the date of publication. They are not necessarily all inclusive nor fully

. adequate in every circumstance. Consult Benco Sale. Inc. for proper handling procedures in specific situations or for any further information.
. .
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc.. P.O. Box 2649, Crossville. TN 38537
Emergency Phone: 931-484-9578
Product Name: BENCO #CAE6 INDUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic ID: Cyclic Amide. Alkyl Methyl Ester, Aliphatic Solvent Blend
Trade Name: Benco Experimental Stripper CAES

DOT Hazard Classification: Not a DOT Hazardous Material

HAZARDOUS COMPONENTS:

[NGREDIENT PEL(OSHA) TWA(OSHY) APPROX%
N-Methyl-2-Pyrrolidone N/A N/A 50-65
Aliphatic Petroleum Distillates 1049 ppm 100 ppm 15-25
Alkyvl Methyl Esters N/A . NiA 15-25

NOTE: None of these ingredients are subject to reporting requirements of Section 313 of Title III of the 1986 Superfund Amendments and
Reauthorization Act (SARA) and 40CFR Part 372. which apply to busir sses with 10 or more employees.

PHYSICAL DATA: .

Boiling Point: 329F (Initial) Viapor Pressure: <10 mm Hg ,
Vapor Density: Greater than Air Percent Volatile: >95.0% .
Specific Gravity . 1.01 VOC Content: 672 grams/liter

Odor: Mild solvent odor

FIRE AND EXPLOSION HAZARD DATA:

Flash Point >140F Lower Explosive Limit: Unknown

Extinguishing Media: Water Fog

Fire and Explosion Hazards: May form tlammable vapor-air mixtures at temperatures above 140F. Lower temperaturas decrease the difficulty of ignition.
Specizl Firetighting Procedures: Seit-Contained Breathing Apparatus with a full facepiece cperated in pressure demand or other positive pressure mode. -
HEALTH HAZARD DATA

Ettects of’ Overexposure:

Eyes: Can cause iritation and slight comneal injury. Injury intensifies with extended contact

Skin: Prolonged or repeated exposure will cause a rash or bam. The bum will intensify with extended contact.

Skin Absorption: A single prolonged exposure is not likely to resuit in the material being abscrbed through the skin in harmful amounts.

Ingestion: Can cause gastrointestinal iritation, nansea, vomiting, diarthes. .
Inhalation: Major route of potential exposure. May cause headachn, respiratoryitract irritation, or central nervous system depression. ’ T

Notice: Reports have associated repeated and prolonged exposure to solvents to permanent brain and nervous system damage. Persons thougtit to have heart
or respiratory problemis should seck medical advice before using solvents of any kind. If signs of allergy develop (breathing difficulty, eye
itching, prolonged itching and redness of the skin, headaches, dizziness, atc.) discontinue use of this product immediately and consult a physician.

Drinking alcohol before or after exposure to solvents may cause undesirable effects.

FIRST AID:

Skin:  Thoroughly wash exposed arza wvith soap and water. 2zmove contaminstad ~inthing. [aunder contaminatzd clothing before reuse.

Eves: Flush with large amounts of water. lifting upper and lower lids occasionally. Get medical attention.

[ngestion: Calt physician, poison control center, or hospital anergency room immediately.

Inhalation: If affected, remove individual to fresh air. If breathing is difficult, administer respiration. Keep person warm, quiet, and get medical attention.

TOXICITY:

Chronic Toxicity: This material or its emissions may affect pregnancy or fetal development.

REACTIVITY DATA:

Hazardous Polymerization: Can not occur.

Stability: Stable

Incompatibility:  Avoid contact with strong oxidizing agents.

SPILL OR LEAK PROCEDURES:

Action to take tor spills or leaks:

Small Spills: Mop up. wipe up, or soak up immediatei.

Large Spills: Contain liquid and transter to closed containers. Avoid contamination of ground and surface waters. If spill occurs indoors, turn off air
conditioning and/or heating system to prevent vapors Tom contaminating entire building.

Disposal Method:Dispose in compliance with local, state, and tederal regulations. Do not dispose of this material or any waste residue into septic systems, storm
drains, or directly onto the ground.

HANDLING PRECAUTIONS:

Ventilation: Use only with adequate ventilation. Locai zxhaust ventilation is necessary for most applications.

Skin Protection: Wear chemical resistant rubber glaves, apron, boots, and plastic arm sleeves.

Eye Protection:  Use safety glasses. Where comtact is likelv. use chemical splash goggles.

Hygiene: Avoid contact with skin and avoid breatung vapors. Do not eat, drink, or smoke in work area. Wash hands prior to <ating, drinking, or using
restroom. Any clothing or shoes that have been contaminated should be ranoved immediately and thoroughly laundered before wearing again.

Satety Shower and Eyewash Station should be available in work area.

ADDITIONAL INFORMATION: :

Special Precautions to be Taken in Handling & Storage: Txavise reasonable care and caution. Avoid breathing vapors. Store in a cool place out. of direct
suntight. Empty coniainers are property of Benvo Sas. Inc. and should not be sold to individuals or other parties. Do not repackage this product
for resale. Any product purchased tor resale must have this MSDS attached to cach container and must be w original container. [f each container does not
have an MSDS. call Benco at 800-632-3626. Do not move or deface labels off containers.

This Material Safety Data Sheet supersedes any previous Matérial Safety Data Sheet on this product. Effective Date: May 31, 2000.

The information accumulated herein is given in good faith 1ud believed to be accurate, but no warranty, express or implied, of merchantibility, fitness, or
otherwise is made. The suggested procedures are basad 'on experience as of the date of publication. They are not necessarily all inclusive nor fully
adeyuate in every circumstance. Consult Benco Sales. [nc. for proper handling procedures in specific situations or for any further information.
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc.. P.O. Box 3649_ Crossville. TN 38357
Emergency Phone: 931-484-9578
Product Name: BENCO #CAES INDUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic ID: Alkyl Methyl Ester, Alipbatic Solvent, Ester Blend
Trade Name: Benco Experimentat Stripper CAES

DOT Hazard Classification: Not a DOT Hazardous Material

HAZARDOUS COMPONENTS:

INGREDIENT PEL{OSHA) TWAOSHA,) APPROX%
Alkyl Methyl Esters NiA NA 50-65
Tert-Butyl Acetate 150 ppm 150 ppm 15-25
Methanol 20C ppm 200 ppm 3-13
Biodegradable Wetting Agents N/& N/A 1-3

NOTE: None of these ingredients are subject to reporting requiremnents of Sectioa 313 of Title ITI of the 1986 Superfund Amendments and
Reauthorization Act (SARA) and 40CFR Part 372. which apply to busm with 10 or more employees.

PHYSICAL DATA:

Botling Point: 205F (Initial) Vapor Pressure: <10 mm Hg
Vapor Density: Greater than Air Pervemt Volatile: >95.0%
Specitic Gravity . .85 VOC Content: 79 grams/liter

Odor: Mild solvent odor

FIRE AND EXPLOSION HAZARD DATA:

Flash Potnt: >140F Lower Explosive Limit: Unknown

Extinguishing Media: Water Fog

Fire and Explosion Hazards: May form flammable vapor-air mixtures at temperatores above [40F. Lower temperatures decrease the difficulty of ignition.

Special Firefighting Procedures: Self-Contained Breathing Apparatus with a full facepiece operated in pressure demand or other posmve pressure mode.

HEALTH HAZARD DATA:

Effects of Overexposure:

Eyes: Can cause igitation and slight corneal injury. Injury mtensifies with extended contact.

Skin: Prolonged or repeated exposure will cause a rash or barn. The bum will igitensify with extended contact.

Skin Absorption: Amﬂem@pﬂwumwbmﬂmhmﬂmwwmc*mmhmﬁlm

Ingestién: Can cause gastrointestinal irritation, nansea, vomiting, diarrhea.

Inhaluwn. Major route of potential exposure. May canse headache, mmnndmmtxm or central nervous systemn depression.

Notice rReports have associated repeated and prolonged exposurs to solvents te permanent brain and nervous system damage. Persons thought to have heart
or respiratory problems should seek medical advice before using solvents of any kind. If signs of allergy develop (breathing difficulty, eye
itching. prolonged itching and redness of the skin, headaches, dizziness, 2.c.) discontinue use of this product immediately and consult a physician.

Drinking alcohol before or after exposure 1o solvents may cwse undesirable effezts.

FIRST D

Skin: Thoroughly wash exposed area with soap and water. Remove contaminated clothmg I.aunder contaminated clothing before reuse.

Eves: Flush with large amounts of water, lifting upper and lower lids occasionally. Get medical attention.

Ingestion: Call physician, poison comtrol center, or hospital emergency room immediately.

Inhalation: If affected, remove individual to fresh air. If breathing is difficult, administer respiration. Keep person warm, quiet, and get medunl mentxon. .

REACTIVITY DATA: A

Hazardous Polymerization: Can not occur. . LT e T

Stability: ., Stable : .

Incompatibility: Avoid contact with strong oxidizing agenis. ‘ ' T

SPILL OR LEAK PROCEDURES: ‘ :

Action to take for spills or leaks:

Small Spills: Mop up, wipe up, or soak up immediataiv.

Large Spills: Contain liquid and transter to closed containers. Avoid contariination of ground and surface waters. If spill occurs indoors, tumn off air
conditioning and/or heating system to prevent vapors ifom contaminating <ntire building.

Disposal Method: Dispose in compliance with local, state. 1nd tederal regulations. Do not dispose of this material or any waste residue into septic systems, storm
drains, or directly onto the ground.

HANDLING PRECAUTIONS:

Ventilation: Use only with adequate ventilation. Locai 2xhaust ventilation is necessary for most applications.

Skin Protection:  Wear chemical resistant rubber 2loves. apron, boots, and plastic arm sleeves.

Eve Protection:  Use safety glasses. Where comtact is likely. use chemical splash goggles.

Hygiene: Avoid contact with skin and avoid breathing vapors. Do not eat, drink, or smoke in work area. Wash hands prior to eating, drinking, or using
restroom. Any clothing or shoes that have been contaminated should be removed immediately and thoroughly laundered before wearing again.

Safety Shower and Evewash Station should be available in work area.

ADDITIONAL INFORMATION:

Special Precautions to be Taken in Handling & Storage: Ex:rvise reasonable carz and caution. Avoid breathing vapors. Store in a cool place out of direct
sunlight. Empty containers are property of Benco Saiss, Inc. and should nst be sold to individuals or other parties. Do not repackage this product
for resale. Any product purchased for resale must have this MSDS attached to ¢ach container and must be in criginal container. If each container does not
have an MSDS, call Benco at 800-632-3626. Do not emove or deface labels off containers.

‘This Material Safety Data Sheet supersedes any previous Material Safety Data Sheet on this product. Effective Date: May 31, 2000.

The information accumulated herein i3 given in good taith and believed to be a¢curate, but no warranty, express or implied, of merchantibility, fitness, or
otherwise is made. The suggested procedures are basad un experience as of the date of publication. They are not necessarily all inclusive nor fully
adequate in every circumstance. Consult Benvo Sales. [nc. for proper handling procedures in specific situations or for any turther information.
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc.. P.O. Box 3649, Crossville, TN 38557
Emergency Phone: 931-484-9578
Product Name: BENCO #B25 INDUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic ID: Chlorinated Hydrocarbon. Alcohol. Acetylenic Chemical Blend
Trade Name: Benco 2B7
DOT Hazard Classitication: Paint Related Material. 8, UN3066. I

HAZARDOUS COMPONENTS:

INGREDIENT PEL(OSHA) TWA(OSHY) APPROX?%
Dichloromethane 25 ppm 25 ppm 40-50
N-Methyl-2-Pyrrolidone NA N/A 20-30
Methanol 200 ppm 200 ppm 8-15
2-Butoxyethanol 3u ppm 23 ppm 1-10
2-Methoxymethyiethoxypropaaol 25 ppm 25 pom 1-10
Biodegradable Wetting Agents & Wax : N L N/a 1-5

NOTE: Dichloromethane and Methanol are subject to reportng raquirements ot Section 313 of Title III of the 1986 Superfund Amendments and
Reauthorization Act (SARA) and 40CFR Part 372. which apply to businesses with 10 or more employees. Please call Benco regarding reporting
yuantities at 800-632-3626. ’

PHYSICAL DATA:

Boiling Potnt: 104F (Initial) Vapor Pressure: <300 mm Hg
Vapor Density: 2.93 (Air=1) Percent Volatile: >97.0%
Speitic Gravity . 115 VOC Content: 291 grams/1

Qdor: Typical Methylene Chionde

FIRE AND EXPLOSION HAZARD DATA:

Flash Point: None to boiling point Lower Explosive Limit: Unknown

Extinguishing Media: Water Fog N

Fire and Explosion Hazards: May form flammable vapor-air mixtures at teraperatures above ambient. Lower temperamres decrease the difficulty of ignition.
Special Firefighting Procedures: Self-Comtained Breathing Apparstus with a full facepioce operated in peessure demand or otber positive pressure mode.

-
HEALTH HAZARD DATA:
Etfects of Overexposure: :
Eyes: Can cause severe irritation and slight corneal injury. Vapors may also irritate eyes. Injury intensifies with extended contact.
Skin: Prolonged or repeated exposure will cause a burn. The burn will infersity with extended contact.
Skin .Absorption: A single prolonged exposure is not likely W rosult in the = terial beng absorbed-through the skin in harmtul amounts.
Ingestion: Can cause gastrointestinal irritation, nausea, vomiting, diarrhea, blindness, and even death. If aspirated (liquid enters the lung), may be
rapidly absorbed through the lungs and result in injury to other body systems.
Inhalation: Major route of potential exposure, Dichloromethane depresses the central nervous system. Concentrations between 900-1,000 ppm may
ca izt ordrmkmnmNumea,hadachc,mdvuniﬁngmmamqmﬁomabowz,OOOppmAt7,000ppm,mmbnmmd
tingling in arms and legs and rapid heartbeat have occurred. Loss of consciousness and death have occurred at levels above 9,000 pperi, i
exposure is prolonged. Carboxyhemoglobin levels can bo clevated hmmdeMdmm:memﬂp- - il

.- .

cardiovascular system. This elevation can be additive w the increase cansed by smoking and other carbon monoxide sources. R
Medical Conditions Aggravated by Exposure: Alcoholism, acute and chronic liver discase, chronic hung disease, or chythm disorders of the heart.
Notive: Reports have associated repeated and prolonged exposure to solvents to permanent brain and nervous system damage. Persons thought to have heart
or respiratory problems should seck medical advice before using solvents of any kind. If signs of allergy develop (breathing difficulty, cye
itching, prolonged itching and redness of the skin, headaches, dizziness, «tc.) discontinue use of this product immediately and consult a physician.
Drinking alcohol before or after exposure to solvents may cause undesirable etfects. ‘
FIRST AID:
Skin: Thoroughly wash exposed area with soap and water. Remove contaminated clothing. Launder contaminated clothing before reuse.
Eyes: Flush with large amounts of water, lifting upper and 'ower lids occasionally. Get medical attention.
[ngestion: Call physician. poison control center. or hospital smergency room immediately. ‘
Inhalation: If atfected, remove individual to tresh air. If breathing is difficult, administer respiration. Keep person warm, quiet, and get medical attention.
NOTE TO PHYSICIAN: This product can induce cardiac ssnsitization to circulating epinephrine-like compounds. Do not administer adrenaline or similar
sympathomimetic drugs tor 24 hours tollowing potentially toxic exposures. :
TOXICITY: ‘
Chronic Toxicity: The tindings of chronic toxic atfects in labveatory animals nay indicate toxicity to humans. Overexposure should be avoided.
Failure 1o do so could result in injury, illness, or ¢ven Jeath. )
This material or its emissions may atfect pregnancy o tetal development.
The State of California has listed Dichloromethane under Proposition 55 as a chemical known to the State to cause cancer. Epidemiology studies of 751
humans chronically exposed to dichloromethane in the workplace of which 252 were exposed a minimum of 20 years did not demonstrate any increase in
deaths caused by cancer or cardiac problems. A second study ot 2,227 workers confirmed these results.
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MATERIAL SAFETY DATA SHEET
Benco Sales. [nc.. P.O. Box 3649, Crossville. TN 38557
Emergency Phone: 931-484-9578
Product Name: BENCO #B25 INDUSTRIAL PAINT REMOVER - Page 2

6. REACTIVITY DATA:

Hazardous Polymerization:  Can not occur.

Stability: Stable

[ncompatibility:  Avoid contact with strong oxidizing agents.

Hazardous Decomposition Products: Open tlames and welding arss can cause thermal degradation with the evolution of hvdrogen chloride and very small
amounts of phosgene and chlorine.

SPILL OR LEAK PROCEDURES:

Action to take for spills or leaks:

Small Spills: Mop up, wipe up. or soak up immediatzly. Remove to out of doors.

Large Spills: Evacuate area. Contain liquid and transter to closed metal or polyethylene containers. Avoid contamination of ground and surface waters. If
spill occurs indoors, tum off air conditioning and/or heating system to prevent vapors from cortaminating entire building.

Disposal Method: Evaporate small quantities in compliance with local, state, arts, federal regulations. Do not disposc of this material or any waste residue into

septic systems, storm drains, or directly omto the ground. :
Reportable Quantity (RQ) is 1,250 Ib. Notify National Response Center at 800-424-8802 of uncontrolled spills in excess of reportable quartity.

HANDLING PRECAUTIONS: :
Ventilation: Controlling airborne concentrations below the ACGIH TLV exposure guideline is recommended. ACGIH TWA is 50 ppm. OSHA PELis
25 ppm 8 hour TWA, and a STEL of 125 ppm. This rule also establishes an Action Level of 12.5 ppm. Usz only with adequate ventilation. Local exhaust
ventilation is necessary for most applications. Lzthal concentrations may exist in areas with poor ventilation. Contact Benco for further information. Medical
monitoring is also required by OSHA for applications that exceed the Action Level of 12.5 ppm.

Respiratory Protection: Atmospheric levels should be maintained below the exposure guideline. If this level is exceeded, use an approved air purifying
respirator. For emergency and other conditions where the exposure guideline may be greatly exceeded, use an approved positive pressure self-contained
breathing apparatus. :

Skin Protection: Wear chemical resistant rubber gloves, apron, boots, and plastic arm slecves.
Eye Protection: Uuufeqﬂm&%mmbﬁkdy,mdmnimlsphshgogglea - : :
Hygiene: : Avoidcumactwithskinandtvoidbrcdlilgvapu:.Donoten,drink,wsnokoinwuk.mWahhndspiawening.dﬁnking,orusing

rmoom.Mycl«ﬁngmmmnhwmwﬁdmﬂdhmmﬁmbnﬂwwwmwmm :
Safety Shower and Eyewash Station should be available in work area. ’ . .
SARATitlelIIHazardCzteg'oria-IxmnediataHedth,DehyedHuhh.

ADDITIONAL INFORMATION: ‘

Speial Precautions to be Taken in Handling & Storage: Exercise reasonable care and caution. Avoid breathing vapors. Store in a cool place out of direct
sunlight. Cuncentrated vapors of this preduct are heavier than ais and wili collect in low arcas such as pits and dewreasers, storage tanks, and uther
contined areas. Do not enter those areas where vapers of this product are suspected unless special breathing apparatus is used and an observer is present
for assistance. Do not use this product in a tank or vat where the product level is 12" from the top of the tank. Lethal concentrations of vapors occur in tanks
and every effort should be made to keep from breathng below or near the top level of the tank
Do not pressure product out of container with air. Whmopmingbmg.openhmgpaxﬁaﬂymdvunmymmdptmmbefmmnovhghmg
completely. Emptypmdudeoma.inasmtycontainlipidmwpormdduuofmhpmdmx All precautions suggested in this Data Sheet apply to empty
containers also. Empity containers are property of Bemco Sales, Inc. mwmunumwummmmmﬁm :
for resale. AnyprodudpmcbuedformhnumhwﬁlisMSDS attached to each container and nxist be in original container. 1 each container docs not
have an MSDS, call Benco at 800-632-3626. Dbmmthmodudhmwh«emdmwhhp&wahMemicMmm.
Please call Benco at 800-632-3626 for advice on proper heating systems.-Corttact with flames or hot electric elements can produce hydrochloric acid and
phosgene fumes which can be fatal.

Overexposure 10 this product can raise the level of arbon monoxide in the blood causing cardiovascular stress.
Do not remove or deface labels off containers.

This Material Safety Data Sheet supersedes any previous Material Safety Data Sheet on this product. Effective Date: June 1, 1999.
The information accumulated herein is given in good faith and believed to be accurate, but no warranty, express or implied, of merchantibility, fitness, or

otherwise is made. The suggested procedures are based on experience as of the date of publication. They are not necessarily all inclusive nor tully
adeyuate in every circumstance. Consult Benco Sales. Inc. for proper handling procedures in specific situations or for any further information.
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MATERIAL SAFL' ¢ DATA SHEET
Benco Sales. Inc.. P.O. Box 49, Crossville. TN 38557
Emergency Phor - 931-484-9578
Product Name: BENCO #CAE2 I' DUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic [D: Chlorinated Hydrocarbon. Alcohol. Ester Chemical Blen
Trade Name: Benco #CAE2 Experimental Stipper

DOT Hazard Classification: Paint Related Material. 8, UN3066. 11

HAZARDOUS COMPONENTS:
INGREDIENT PEL(OSHAY) TWA(OSHA) APPROX%
Dichloromethane 25 ppm 25 ppm 40-50
Tert-Butyl Acetate 13V ppm 150 ppm 20-30
Mzthanol 200 ppm 200 ppm 8-15
2-Butoxyetha.nol 50 ppm 25 ppm 1-10
2-Methoxyvmethyiethoxypropanol A8 opm 25 ppm 1-10
Bnodegradable Wetting Agents & Wax NfA . N/A 1-5

NOTE: Dichloromethane and Methanol are subject to reporting requirements of Section 313 of Title I of the 1986 Superfund Amendments and
Reauthorization Act (SARA) and 40CFR Part 372, which apply to businesses w'th 10 or more employees. Please call Benco regarding reporting
quantities at 800-632-3626.

PHYSICAL DATA:

Boiling Point: 104F (Initial) V apor Pressure: <300 mm Hg
Vapor Density: 2.93 (Aur=l) Percent Volatile: >97.0%
Specitic Gravity 1.16 VGC Content: i44 grams/i

Qdor: Typical Mzthylene Chlonde

. FIRE AND EXPLOSION HAZARD DATA:
_ Flash Point: None to beiling point Lower Explozive Limit: Unknown
Extinguighing Media: Water Fog B
Fire and Explosion Hazards: May form flammable vapor-air mixtures at temperaiggres above ambient. Inwwnpamdequuthc dxﬂicultyoﬁpmon.
Special Firefighting Procedures: Self-Con!mnedBrwhmgApparnmwnhaﬁﬂlWeeeopqmd mmdﬂmﬂmoﬂhﬁpoaﬁveptmemode.

HEALTH HAZARD DATA-
Etfects.of Overexposure:
Eyes: Can cause severe irritation and slight corneal injury. Vapors may also irritate eyes. Injury intensifies with 2xtended comtact.
Skin: Prolonged or repeated exposure will cause a burn. The burn will intensifv with extended contact,
Skire \beorption: A single prolanged exposure is not likely 1 result in the m#ieial being absorbed through the skin in harmful amounts.
Ingestion: Can cause gastrointestinal irritation, nausea, vomiting, diarrhea, blindriess, and even death. If aspirated (liquid enters the lung), may be
rapidly absorbed through the lungs and result in injury to other body systams.
Inhalation: Major route of potential exposure. Dichloromethane depresses the cuntral nervous system. Concentrations between $00-1,000 ppm may
cause dizziness or drunkenness. Nausea, headache, and vomiting can occur at concentrations above 2,000 ppm. At 7,000 ppm, numbness and
unglmgmanmmdlcgsandnptdheanhenha.vemmd.Imofcoxmoumnnddeathhawoounndulevehabove9000ppm.xf : _
exposure is prolonged: Carboxyhemoglobin levels can be elevated mpqmemmdwmdﬂmuﬂmmmammﬂsmumtb ~
cardiovascular system. This clevation can be additive o the increase caused by smoking and other carbon manoxide sources. : - :
Medical Conditions Aggravated by Exposure: Alcoholism, acute and chronic liver dissase, dmmchmgdimsa,mdlyﬂ:n@dusoﬂhhmt. e
Notice: Reports have associated repeated and prolonged e:posuretosohremtopennannnbmmandmsynunchmage quomthougntohawhmxt
or respiratory problems should seck medical advice before using solvents of any kind. If signs of allergy develop (breathing difficulty, eye
itching, prolonged itching and redness of the skin, headaches, dizziness, etc.) discontinue use of this product immediately and consuit a physician.
Drinking alcohol betore or after exposure to solvents may sause undesirable effects.
FIRST AID:
Skin: Thoroughly wash exposed area with soap and water Remove contaminated clothing, Launder contaminated clothing before reuse.
Eves: Flush with large amounts of water. lifting upper and ‘ower lids occasionally. Get medical attention.
Ingestion: Call physician. poison control center. or hospitai :mergency room imunediately.
Inhalation: [ atfected, remove individual to tresh air. {f breathing is difficult. administer respiration. Keep person warm, quiet, and get medical attention.
NOTE TO PHYSICIAN: This product can induce vardiac sensitization to circulating epinephrine-like compounds. Do not administer adrenaline or similar
sympathomimetic drugs for 24 hours following potentially toxic exposures.
TOXICITY: .
Chronic Toxicity: The findings of chronic toxic affects in labocatory animals may indicate toxicity to humans. Overexposure should be avoided.
Failure to do so could result in injury, iliness. or even Jeath.
This material or its emissions may atfect pregnancy ot tetal development.
The State of California has listed Dichloromethane .m!cr Proposition 65 as a chemical known to the State to cause cancer. Epidemtology studies of 751
humans chronically exposed to dichloromethane in e workplace of which 252 were exposed a minimum ot 20 years did not demonstrate any increase in
deaths caused by canver or cardiac probiems. A seco v-d study of 2,227 werkers contirmed these results.
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc.. P.O. Box 3649, Crossville, TN 38557
Emergency Phone: 931-484-9578
Product Name: BENCO #CAE2 INDUSTRIAL PAINT REMOVER - Page 2

6. REACTIVITY DATA:
Hazardous Polymerization:  Can not occur.
Stability: Stable
Incompatibility:  Avoid contact with strong oxXidizing agerts.
. Hazardous Decomposition Products: Open tlames and welding arcs can cause thermal degradation with the evolution of hydrogen chioride and very small
amounts of phosgene and chlorine.

SPILL OR LEAK PROCEDURES:

Action to take for spills or leaks:

Small Spills: Mop up. wipe up, or soak up immediately. Remove to out ot doors.

Large Spills: Evacuate area. Contain liquid and transfer to closed metal or polyethylene containers. Avoid comtamination of ground and surface waters. If

spill oceurs indoors. tum off air conditioning and/or heating system to provent vapors from contaminating entire building.

Disposal Method: Evaporate small quantities in compliance with local, state, ard federal regulations. Do not dispose of this material or any waste residue into
septic systems, storm drains, or directly onto the ground. .

Reportable Quantity (RQ) is 1,250 Ib. Notity National Response Center at 800-424-8802 of uncontrolled spills in excess of reportable quantity -

HANDLING PRECAUTIONS: o

Ventilation: Controlling airbome concentrations below the ACGIH TLV exposure guideline is recommended ACGIH TWA is 50 ppm. OSHA PEL s
25 ppm 8 hour TWA, and 2 STEL of 125 ppm. This rule also establishes an Action Level of 12.5 ppm. Use only with adequate ventilation. Local exhaust
ventilation is necessary for most applications. Lathal zoncentrations may exist in areas with poor ventilation. Contact Benco for further information. Medical
monitoring is also required by OSHA for applications that exceed the Action Level of 12.5 ppm.

Respiratory Protection: Atmospheric levels should be maintained below the exposure guideline. If this level is exceeded, us¢ an approved air purifying
respirator. For emergency and other conditions where the exposure guideline may be greatly exceeded, use an approved positive pressure self-contained
breathing apparatus. .

Skin Protection: Wear chemical resistant rubber gloves, apron, boots, and plastic amm sleeves.

Eye Protection: Use safety glasses. Where contact is likely, use chemical splash goggles. - -

Hygiene: Avoid contact with skin and avoid breathvag vapors. Do not eat, drink, or smoks in work area. Wash hands prior to cating, drinking, or using
festroom. Mymhhg«mmnmmwdmamummmwmmwwdwmmm

Safety Shower and Eyewash Station should be available i work area. :

SARA Title 11l Hazard Categories - Inmediate Health, Delayed Health.

ADDITIONAL INFORMATION:

Spevial Precautions to be Taken in Handling & Storage: Esercise reasonable care and caution. Avoid breathing vapors. Store in a Cool placs out of direct
sunlight. Concentrated vapors of this product are heavier than air and il collect in low areas such as pits and degreasers, storage tanks, and other
confined areas. Do not enter those areas where vapors of this product are suspected unless special breathing apparatus is used and an observer is present
for assistance. Do not use this product in a tank or vat where the product level is 12" from the top of the tank Lzthal concentrations of vapors occur in tanks
and every effort should be made to keep from breathing below or near the top level of the tank. '

Do not pressure product out of container with air. When opening bung, open bung partialty and vent any accuralated pressure before removing bung
completely. Empty product containers may contain fiquid ar vapor residues of this product. All precautions suggested in this Data Sheet apply to empty
containers also. Empty containers are property of Benco Sales, Inc. and should not be sold to individuals or other parties. Do not repackage this product
for resale. Any product purchased for resale nmst have this MSDS attached to each container and must be in original container. If each container does not
have an MSDS, cafl Benco st 800-632-3626. Do not use this product in areas where contact of vapors with gas flames or hot electric elements can occur.
Please calt Benco at 800-632-3626 for advice on proper heating systems. Contact with flames or hot electric claments can produce hydrochloric acid and
. phosgene fumes which can be fatal.
‘Overexposure to this product can raise the level of carbon monoxide in the blood causing cardiovascular strass.
Do not remeve or detace labels off containers.

This Material Safety Data Sheet supersedes any previous Material Safety Data Sheet on this product. Effective Date: May 17, 2000..
The information accumulated herein is given in good taith ind believed to be ac:urate. but no warranty, express or implied, of merchantibility, fitness. or

otherwise is made. The suggested procedures are bassd on experience as of the date of publication. They are not necessarily all inclucive nor fully
adequate in every vircumstance. Consult Benco Sales. (ne. for proper handling provedures in specific situations or for any turther information.
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Appendix G

MSDS for Alternative Low-METH Soy Gold Stripper
CAE3
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MATERIAL SAFETY DATA SBEET
Benco Sales. Inc.. P.O. Box 3649, Crossville. TN 38537
Emergency Phone: 931-484-9578
Product Name: BENCO #CAE3 INDUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic ID: Chlorinated Hydrocarbon, Alcohol, Alkyl Methyl Ester Chemical Blend
Trade Name: Benco #CAE3 Experimental Stripper

DOT Hazard Classification: Paint Related Matenial, 8, UN3066, I

HAZARDOUS COMPONENTS:

INGREDIENT PEL(OSHA) TWA(OSHY, APPROX%
Dichloromethane 25 ppm 25 ppm 40-50
Alky! Methy! Esters N/A N/A 20-30
\Methanot 200 ppm 200 ppm 8-15
2-Butoxyethanol 50 ppm 25 ppm 1-10
2-Mizthoxymethylethoxypropanol . 2% ppm 25 ppm 1-10
Biodegradable Wetting Agents & Wax N/A, N/A 1.5

NOTE: Dichloromethane and Methanol are subject to reporting requirements of Section 313 of Title III of the 1986 Superfund Amendments and
Reauthorization Act (SARA) and 40CFR Part 372, which apply to businesses with 10 or more employees. Please call Benco regarding reporting
quantities at 800-632-3626.

PHYSICAL DATA: ,

Boiling Pount: 104F (Initial) Vapor Pressure: <300 mm Hg
Vapor Density: 2.93 (Aur=1) : Percent Volatile: >97.0%
Speuitic Gravity . 1.16 VOC Content: 142 grams/1

Ndor: Typical Methylene Chloride

FIRE AND EXPLOSION HAZARD DATA:

Flash Point: None to botling point Lower Explosive Limit: Unknown

Extinguishing Media: Water Fog '

Fire and Explosion Hazards: May form flammable vapor-air mixtures at temperatures above ambient Lower temperatures decrease the difficulty of ignition.
Special Firefighting Procedures: Self-Contained Breathing Apparatus with a full facepiece opersted in pressure demand or other positive pressare mode. -

HEALTH HAZARD DATA: .
Etfacts of Overexposure: .
Eyes: Can cause severe irritation and slight corneal injury. Vapors may also irritate eyes. Injury intensifies with extended contact.
Skin: Prolonged or repeated axposure will cause a burn. The bun will intensify with extended contact.
Skin Absorption: A single prolonged exposure is not likely to result in the material being absorbed through the skin in harmful amounts.
Ingestion: Can cause gastrointestinal irritation, nausea, vomiting, diarrhea, blindness, and even death. If aspirated (liquid enters the lung), may be
rapidly absorbed through the lungs and result in injury to other body systems.
Inhalation: Major route of potential exposure. Dichloromethane depresses the central nervous system. Concentrations between $00-1,000 ppm may
cause dizziness or drunkenness. Nausu,hudadn,mdwmiﬁngmoccuratoomenﬁaﬁomaboveZ,OOOppn At 7,000 ppm, numbness and
tingling in arms and legs andnpidhoanhuth‘veomnd.lmofmcimmdduthhaveomwduhwhabow%umif
exposure is prolonged. Wﬂmmh&mﬁhWWmDﬁhmdmmuMMm&
mowmmmmummmmmwmmmmmW : :
Medical Conditions Aggravated by Exposure: Alcoholism, acute and chronic liver disease, chronic lung disease, or drythm disorders of the heart.
Notice: Reports have associated repeated and prolonged cxposure to solvents to permanent brain and nervous system damage. Persons thought to have heart
or respiratory problems should seek medical advice before using solvents of any kind. If signs of allergy develop (breathing difficulty, eye
itching, prolonged itching and redness of the skin, headaches, dizziness, etc.) discontinue use of this product immediately and consult a physician.
Drinking alcohol before or after exposure to solvents may 2use undesirable etfects.
FIRST AID: .
skin: Thoroughly wash expased area with soap and water Remove contaminated clothing. Launder contaminated clothing betore reuse.
Eves: Flush with large amounts of water. lifting upper and ‘ower lids occasionally. Get medical attention.
Ingestion: Call physician, poison control center, or hospital staergency room immediately.
Inhalation: If atfected, remove individual to fresh air. If breathing is ditficult, administer respiration. Keep person warm, quiet, and get medical attention.
NOTE TO PHYSICIAN: This product can induce cardiac sensitization to circulating epinephrine-like compounds. Do not administer adrenaline of similar
sympathomimetic drugs for 24 hours following potntially toxic exposures. :
TOXICITY:
Chronic Toxicity: The findings of chronic toxic affects in laboratory animals may indicate toxicity to humans. Qverexposure should be avoided.
Failure to do so could result in injury, illness, or even death.
This material or its ¢emissions may atfect pregnancy or tetal development.
The State of California has listed Dichloromethane under Proposition 63 as a chemical known to the State w cause cancer. Epidemiology studics of 751
humans chronically exposed to dichloromethane in “he workplace of which 252 were exposed a minimum o* 20 vears did not demonstrate any increase n
deaths caused by cancer or cardiac problems. A second study ol 2,227 workers contirmed these results.
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc.. P.O. Box 3649, Crossville. TN 38537
Emergency Phone: 931-484-9578
Product Name: BENCO #CAE3 INDUSTRIAL PAINT REMOVER - Page 2

6. REACTIVITY DATA:

Hazardous Polymerization: Can not oceur.

Stability: Stable

[ncompatibility:  Avoid contact with strong oxidizing ageris.

Hazardous Decompositicn Products: Open flames and welding arcs can cause thermal degradation with the evolution of hydrogen chloride and very small
amounts of phosgene and chlorine.

SPILL OR LEAK PROCEDURES:

Action to take for spills or leaks:

Small Spilis: Mop up. wipe up, or soak up immediately. Remove to out of doors.

Large Spills: Evacuate area. Contain liquid and transfer to closed metal or polyethylene containers. Avoid contamination of ground and surface waters. Iff
spill occurs indoors, turn off air conditioning and/or heating system to prevent vapors from contaminating entire building. :

Disposal Method: Evaporate small quantities in compliance with local, state, and federal regulations. Do not dispose of this material or any waste residue into

septic systems, storm drains, or directly onto the ground. .
Reportable Quantity (RQ) is 1,250 Ib. Notify National Response Center at 800-424-8802 of uncontrolled spills in excess of reportable quantity.

HANDLING PRECAUTIONS:

Ventilation: Controlling airborne concentrations below the ACGIH TLV exposure guideline is recommended. ACGIH TWA is 50 ppm. OSHA PEL is
25 ppm 8 hour TWA, and a STEL of 125 ppm. This rule also establishes an Action Level of 12.5 ppm. Use only with adequate ventilation. Local exhaust
ventilation is necessary for most applications. Lethal soncentrations may exist in areas with poor ventilation. Contact Benco for further information. Medical
monitoring is also required by OSHA for applications that exceed the Action Level of 12.5 ppm.

Respiratory Protection: Armospheric levels should be maintained below the exposure guidetine. If this level is exceeded, use an approved air purifying
respirator. For emergency and other conditions where the exposure guideline may be greatly exceeded, use an approved positive pressure self-contained
breathing apparatus. .

Skin Protection: Wear chemical resistant rubber gloves, apron, boots, and plastic arm sleeves.

Eye Protection: Use safety glasses. Where contact is likely, use chemical splash goggles. - :

Hygiene: Avoid comtact with skin and avoid breathing vapoes. Do not eat, drink, or smoke in work area. Wash hands prior to eating, drinking, of using
reutroom.chldhhguﬁouﬂmhwhmemimdwdhmm&mbmmﬂywwmmm

Safety Shower and Eyewash Station should be available in work area. ’

SARA Title III Hazard Categories - Immediate Health, Delayed Health.

ADDITIONAL INFORMATION:

Special Precautions to be Taken in Handling & Storage: Exercise reasonable care and caution. Avoid breathing vapors. Store in a cool place out of direct
sunlight. Concentrated vapors of this product are heavier than air and wil! collect in low areas such as pits and degreasers, storage tanks, and other
confined areas. Do not enter those areas where vapors of this product are suspected unless special breathing apparatus is used and an observer is present
for assistance. Do not use this product in a tank or vat where the product level is 12° from the top of the tank. Lethal concentrations of vapors occur in tanks
and every effort should be made to keep from breathng below or near the top level of the tank.

Do not pressure product out of container with air. When opening bung, opea bung partially and vent any accumulated pressure before removing bung
completely. Empty product containers may contain liquid or vapor residues of this product. All precautions suggested in this Data Sheet apply to empty
comtainers also. Emptycomi!msmpmpu‘tyomeSdea,Im.mdshouldnotbenldmhﬁvidmh«odupuﬁnmnmmmhm
for resale. Any procuct purchased for resale must have this MSDS attached 1o each container and nmst be in ariginal container. If each container does not
have an MSDS, call Benco at 800-632-3626. Dommﬁhmahmwhaemofmwhhguﬁmumdwﬁcdmunmm.
Please call Benco at 800-632-3626 for advice on proper heating systems. Contact with flames or hot electric clements can produce hydrochloric acid and
phosgene fumes which can be fatal.

Overexposure ta this product can raise the level of aarbon monoxide in the blood causing cardiovascular stress.

Do not remove or detace labels off containers.

This Material Satety Data Sheet supersedes any previous Material Safety Data Sheet on this product. Effective Date: May 17, 2000..
The information accumulated herein is given in good faith and believed to be accurate. but no warranty, express of implied. of merchantibility, titness, or

otherwise is made. The suggested procedures are bassd on experience as of the date of publication. They are not necessarily all inclusive nor fully
adequate in every circumstance. Consult Benco Sales. Ine. for proper handling procedures in specific situations or for any further information.
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Appendix H

MSDS for Alternative Low-METH Propylene Carbonate Stripper
CAE4
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc.. P.O. Box 3649, Crossville, TN 38557
Emergency Phone: 931-484-9578
Product Name: BENCO #CAE4 INDUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic [D: Chlorinated Hydrocarbon, Alcohol. Ester Blend
Trade Name: Benco *CAE4 Experimental Stripper

DOT Hazard Classification: Paint Related Material. 8. UN3066. 11

HAZARDOUS COMPONENTS:

INGREDIENT PEL(OSHA) TWA(OSHY APPROX%
Dichloromethane 25 ppm 25 ppm 40-50
1.3-dioxolan-2-one,methyl- N‘A N.A 20-30
Methanol . 200 ppm 200 ppm 8-15
2-Butoxyethanol 50 ppm 25 ppm 1-10
2-Methoxymethylethoxypropanol 2o ppm 25 ppm 1-10
Brodegradable Wetting Agents & Wax A N/a 1-5

NOTE: Dichloromethane and Methanol are subject to reporting requirements of Section 313 of Title III of the 1986 Superfund Amendments and
Reauthorization Act (SARA) and 40CFR Part 372, which apply to businesses with 10 or more employees. Please call Benco regarding reporting
quantities at 800-632-3626.

PHYSICAL DATA:

Boiling Point: 104F (Initial) Vapor Pressure: <300 mm Hg
Vapor Density: : 2.93 (Air=1) Percent Volatile: >97.0%
Specitic Gravity 1.17 VOC Content: 352 grams/1

Odor: Typical Methylen= Chlonde

FIRE AND EXPLOSION HAZARD DATA:
Flash PomL None to boiling point Lower Explosive Limit: Unknown

Fire and Explosion Hazards: myﬁmﬂmmmumnmmmmmmmmmmmdm
Special Firefighting Procodures: Self-Contamed Breathing Apparatos with a full facepiece operated mmdﬂmndmothnpoathwmmoﬂu

HEALTH HAZARD DATA: .
Effects of Overexposure:
Eyes: Can cause severe irritation and shght comeal injury. Vapors may also irritate eyes. Injury intensifies with extended contact.
Skin: Prolonged or repeated exposure will cause a burn. The burn will intensity with extended contact.
Skin Absorption: A single prolonged exposure is not likely to result in the material being absorbed through the skin in harmful amounts.
Ingestion: Can cause gastrointestinal irritation, nausea, vomiting, diarrhea, blindness, and even death. If aspirated (liquid enters the lung), may be
rapidly absorbed through the lungs and result in injury to other body systems. ‘
Inhalation: Major route of potential exposure. Dichloromethane depresses the central nervous system. Concentrations between 900-1,000 ppm may
cause dizziness or drunkenness. Nausca, headache, and vamiting can occur at concentrations above 2,000 ppm. At 7,000 ppm, numbness and
tingling in arms and legs and rapid heartbeat have occurred. Loss of consciousness and death have occurred at levels above 9,000 ppm, if
exposure is prolonged. Cubuyhmoghbnhvehmhmmmewmmdﬂmumnmmmmﬂn
cardiovascular system This elevation can be additive to the increase caused by smoking and other carbon monoxido sources.
Medical Conditions Aggravated by Exposure: Alcoholism, acute and chronic liver disease, chronic lung disease, or thythm disorders of the heart.
Notice: Reports have associated repeated and prolonged exposure to solvents to permanent brain and nervous system damage. Persons thought to have heart
or respiratory problems should seek medical advice before using solvents of any kind. If signs of allergy develop (breathing difficulty, eye
itching, prolonged itching and redness of the skin, headaches, dizziness, <tc.) discontinue use of this product immediately and consult a physician.
Drinking alcohol betore or after exposure to solvents may cause undesirable effects. :
FIRST AID:
Skin: Thoroughly wash exposed area with soap and water. Remove contaminated clothing. Launder contaminated clothing before reuse.
Eves: Flush with large amounts of water, lifting upper and lower lids occasionally. Get medical attention.
Ingestion: Call physician, poison control center, or hospital smergency room immediately.
Inhalation: It atfected, remove individual to tresh air. if breathing is ditficult, administer respiration. Keep person warm, quiet, and get medical attention.
NOTE TO PHYSICIAN: This product can induce cardiac sensitization to circulating ¢pinephrine-like compounds. Do not administer adrcmlme or similar
sympathomimetic drugs for 24 hours following potentially toxic exposures.
TOXICITY: .
Chronic Toxicity: The findings of chronic toxic atfects in laboratory animals may indicate toxicity to humans. Overexposure should be avoided.
Failure to do so could result in injury, illness, or even Jeath.
This material or its emissions may atfect pregnancy ux tetal development.
The State of Calitornia has listed Dichloromethane nder Proposition 65 as a chemical known to the State to cause cancer. Epidemiology studies of 751
humans chronically exposed to dichloromethane in the workplace of which 252 were exposed a minimum of 20 vears did not demonstrate any increase in
deaths caused by cancer or cardiac problems. A second study of 2,227 workers confirmed these results.
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc.. P.O. Box 3649, Crossville, TN 38357
Emergency Phone: 931-484-9578
Product Name: BENCO #CAE+4 INDUSTRIAL PAINT REMOVER - Page 2

6. REACTIVITY DATA:

Hazardous Polymerization:  Can not occur.

Stability: Stable

[ncompatibility:  Avoid contact with strong oxidizing agents.

Hazardaus Decomposition Products: Open tlames and welding arcs can cause thermal degradation with the evolution of hydrogen chloride and very small
amounts of phosgene and chlorne.

SPILL OR LEAK PROCEDLURES:

Action to take tor spills or leaks:

Small Spills: Mop up, wipe up, or soak up immediatzly. Remove to out of doors.

Large Spills: Evacuate area. Contain liquid and transfer to closed metal of polyethylene containers. Avoid contamination of ground and surface waters. It

spill oceurs indoors. tum off air conditioning and/or heating system to pravent vapors from contaminating entire building, )

Disposal Method: Evaporate small quantities in compliance with local, state, ard federal regulations. Do not dispose of this material or any waste residue into
septic systemns, storm drains, or directly onto the ground. .

Reportable Quantity (RQ) is 1.250 Ib. Notity National Response Center at 80C-424-8802 of uncontrolled spills in excess of reportable quantity.

HANDLING PRECAUTIONS:

Ventilation: Controlling airbomne concentrations below the ACGIH TLV exposure guideline is recommended. ACGIH TWA is 50 ppm. OSHA PELis
25 ppm 8 hour TWA, and a STEL of 125 ppm. This rule also establishes an Action Lavel of 12.5 ppm. Use only with adequate ventilation. Local exhaust
ventilation is necessary for most applications. Lethal soncentrations may exist in areas with poor ventilation. Contact Benco for further information. Medical
monitoring is also required by OSHA for applications that exceed the Action Level of 12.5 ppm.

Respiratory Protection: Atmospheric levels should be maintained below the exposure guideline. If this level is exceeded, use an approved air puritying
respirator. For emergency and other concitions where the exposure guideline may be greatly exceeded, use an approved positivz pressure self-contained
breathing apparatus. .

Skin Protection: Wear chemical resistant rubber gloves, apron, boots, and plastic ann sleeves.

Eye Protection:  Use safety glasses, Where contact is likely, use chemical splash goggles.

Hygiene: Avoidcoﬂactwithskinandmidhedﬁgnpu&Donotetgdﬁﬂ.crumkoinwukmwmhm&pﬁamuﬁngdﬁnkingaming
mmam«mmmmwmuummymmmwmmm

Safety Shower and Eyewash Station should be availabie in wadk arca.

SARA Title ITI Hazard Categories - Immediate Health, Delayed Health.

ADDITIONAL INFORMATION:
Special Precautions to be Taken in Handling & Storage: Exercise reasonable care and caution. Avoid breathing vapors. Store in a cool place out of direct
’ sunlight Concentrated vapors of this product are heavier than air and will collect in low areas such as pits and degreasers. storage tanks. and other

.onfined areas. Do not enter those areas where vapors of this product are suspected unless special breathing apparatus is used and an observer is present
for assistance. Do not use this product in a tank or vat where the product level is 12" from the top of the tank. Lethal concentrations of vapors occur in tanks
and every effort should be made to keep from breathing below or near the top level of the tank.
Do not pressure product out of container with air. When opening bung, open bung partially and vent any accumulated pressure before removing bung
completely. Empty product containers may contain liquid or vapor residucs of this product. All precautions suggested in this Data Sheet apply to empty
containers also. mmmmdwﬁhhdMMmbnmmMumm Do not repackage this prodoct
for resale. Any product purchased for resale must have this MSDS attached to each container and must be in ocigmal container. I each confainer does not
have an MSDS, call Benco at 800-632-3626. Do not wse this product in areas where contact of vapors with gas flames or hot electric elements caa occur.
Please call Benco at 800-632-3626 for advice on proper heating systems. Contact with flames or hot electric elements can produce hydrochloric acid and
phosgene fumes which can be fatal.
Overexposure to this product can raise the level of aarbon monoxide in the blood causing cardiovascular stress.
Do not remove or detace labels ot} containers.

This Material Satety Data Sheet supersedes any previous Material Safety Data Sheet on this product. Effective Date: May 17, 2000..
The information accumnulated herein is given in good faith and believed to be accurate, but no warranty, express or implied, of merchantibility, fitness, or

otherwise is made. The suggested procedures are based on experience as of the date of publication. They are not necessarily all inclusive nor fully
adequate in every circumstance. Consult Benco Sales. Ine. for proper handling procedures in specific situations or for any further information.
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Appendix i

MSDS for Alternative Low-METH NMP/TBAC/Soy Gold Stripper
CAE7
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MATERIAL SAFETY DATA SHEET
Benco Sales. [nc.. P.O. Box 3649, Crossville. TN 38337
Emergency Phone: 931-484-9578
Product Name: BENCO #CAE7 INDUSTRIAL PAINT REMOVER

PRODUCT INFORMATION:

General or Generic ID: Chiorinated Hydrocarbon. Cyclic Amide. Aromatic Solvent, Ester Chemical Blend
Trade Name: Benco #CAE7 Experimental Stripper

DOT Hazard Classification: Paint Related Material. 8, UN3066. II

HAZARDOUS COMPONENTS:

INGREDIENT PEL(OSHA) TWA(OSHA) APPROX%o
Dichloromethane 13 ppm 25 ppm 40-50
Tert-Butyl Acetate 150 ppm 150 ppm 8-15
N-Methyl-2-Pyrrolidone N/A N/A 815

Alkyl Methyl Esters N/A N/A 8-15
Methanot 20C ppm 200 ppm 8-15
Biodegradable Wetting Agents & Wax NiA N/A 1-5

NOTE: Dichloromethane and Methanol are subject to reporting requirements of Section 313 of Title III of the 1986 Superfund Amendments and
Reauthorization Act (SARA) and 40CFR Part 372, which apply to businesses with 10 or more employees. Please call Benco regarding reporting
quantities at 800-632-3626.

PHYSICAL DATA:

Builing Point: 104F (Iitial) Vapor Pressure: <300 mm Hg
Vapor Density: 2.93 {Aaur=1) Percent Volaule: >97.0%
Specitic Gravity . 1.15 VOC Content: 125 grams/l

Odor: Typical Methylene Chloride

FIRE AND EXPLOSION HAZARD DATA:

Flash Point: None to boiling point Lower Explosive Limit: Unknown

Extinguishing Media: Water Fog

Fire and Explosion Hazards: May form flamumable vapor-air mixtures at temperatures above ambient. Lower temperatures decrease the difficulty of ignition.
Special Firefighting Procedures: Seif-Contained Breathing Apparstus with a full facepiece operated in pressure demand or other positive pressure mode. o

HEALTH HAZARD DATA: -

Etfects of Overexposure: :

Eyes: Can cause severe irritation and slight comeal injury. Vapors may also irritate eyes. Injury intensifies with extended contact.

Skin: Prolonged or repeated ¢xposure will cause a bum. The bumn will intensify with extended contact.

Skin Absorption. A single prolonged exposure is not likely 1o result in the matesz] being abeosbed through the skin in harmful amounts.

[ngestion: Can cause gastrointestinal irritation, nausea, vomiting, diarthea, blindness, and even death. If aspirated (liquid enters the lung), may be
-apidly absorbed through the lungs and resuit in injury to other body sysiems.

Inhalation: Major route of potential exposure. Dichloromethane depresses the central nervous system. Concentrations between 900-1,000 ppm may
cause dizziness or drunkenness. Numbn&ﬁ,dmﬁngmmumnﬁomahwlm”nmlwo%mm
tinglinginarmsandlepz_mdupidhnattbathavcommd.lmofcmcioummddodhhwocamadnlﬂdnbowaOOOppn,if }
exposure is prolonged. &xboxyhmog!o&nhvobmhebvﬂdhpmomdhmdmhmnﬂmmamwp_mh :
wﬁomh“m%devﬁmmhddﬁnbbmwwmmmmw“ I

Medical Conditions Aggravated by Exposure: Alcoholism, scute and chronic liver disease, chronic lung disease, or thrythm disorders of the heart.

Notice: Reports have associated repeated and prolonged exposure to solvents to permanent brain and nervous system damage. Persons thought to have heart
or respiratory problems should seek medical advice before using solvents of any kind. If signs of allergy develop (breathing difficulty, eye
itching, prolonged itching and redness of the skin, headaches, diziness, etc.) discontinue use of this product immediately and consult a physician.

Drinking alsohol before or after exposure to solvents may :aus¢ undesirable effects.

FIRST AID:

Skin: Thoroughly wash ¢xposed area with soap and waler Remove contaminated clothing. Launder contaminated clothing before reuse.

Eyes: Flush with large amounts of water. lifting upper and ower lids vccasionally. Get medical attention. :

Ingestion: Cail physician, poison control center, or hospitai amergency room urmediately.

Inhalation: If affected, remove individual to fresh air. If breathing is difficult, administer respiration. Keep person warm, quiet, and get medical attention.

NOTE TO PHYSICIAN: This product can induce cardiac snsitization to circulating epinephrine-like compounds. Do not administer adrenaline or similar
sympathomimetic drugs for 24 hours following potenually toxic ¢xposures. )

TOXICITY: ‘ .

Chronic Toxicity: The tindings of chronic toxic affects in lapvratory animals may indicate toxicity to humans. Overexposure should be avoided.

Failure to do so could result in injury, iliness, or ¢ven Jeath

This material or its emissions may atfect pregnancy ¢ retal development.

The State of California has listed Dichloromethane nder Proposition 63 as a chemical known to the State to cause cancer. Epidemiology studies of 751
hu:nans chronically exposed to dichloromethane in @e workplace of which 252 were exosed a minimum of 20 vears did not demonstrate any increase in
deaths caused by cancer or cardiac probiems. A secomd study of 2,227 workers vonfinme: these results.
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MATERIAL SAFETY DATA SHEET
Benco Sales. Inc.. P.O. Box 3649, Crossville, TN 38357
Emergency Phone: 931-484-9578
Product Name: BENCO #CAE7 INDUSTRIAL PAINT REMOVER - Page 2

6. REACTIVITY DATA:

Hazardous Polymenization:  Can not occur.

Stability: Stable

ncompatibility:  Avotd contact with strong oxidizing agents.

Hazardous Decomposition Products: Open flames and welding arcs can cause thermal degradation with the evolution of hydrogen chloride and very small
amounts of phosgene and chlorine.

SPILL OR LEAK PROCEDLRES:

Action to take tor spills or leaks:

Small Spills: Mop up, wipe up, or soak up immediatzly. Remove to out of doors.

Large Spills: Evacuate area. Contain liquid and transfer to closed metal or polyethylene containers. Avoid comamination of ground and surface waters. It

spill occurs indoors, tum off air conditioning and/or heating system to prevent vapors from contaminating entire building.

Disposal Method: Evaporate small quantities in compliance with local, state, anc federal regulations. Do not dispese of this material or any waste residue into
septic systems, storm drains, or directly omo the ground. :

Reportable Quantity (RQ) is 1,250 1b. Notify National Response Center at 800-424-8802 of uncontrolled spills in excess of reportable quartity.

HANDLING PRECAUTIONS:

Ventilation: Controiling airborne concentrations below the ACGIH TLV exposure guideline is recommended. ACGIH TWA is 50 ppm. OSHA PEL s
25 ppm 8 hour TWA. and a STEL of 125 ppm. This rule also establishes an Action Level of 12.5 ppm. Use only with adequate ventilation. Local exhaust
ventilation is necessary for most applications. Lethal concentrations may exist in areas with poor ventilation. Contact Benco for further information. Medical
monitoring is also required by OSHA for applications that exceed the Action Level of 12.5 ppm.

Respiratory Protection: Atmospheric levels should be maintained below the exposure guideline. If this level is exceeded, use an approved air purifying
respirator. For emergency and other conditions where the exposure guideline may be greatly exceeded, use an approved positive pressure self-contained
breathing apparatus. -

Skin Protection: Wear chemical resistant rubber gloves, apron, boots, and plastic arm sleeves.

Eye Protection:  Use safety glasses. Whers contact is likely, use chemical splash goggles. ; ’

Hygiene: Avoid contact with skin and avoid breathing vapors. Do not eat, drink, o smoke in wark area. Wash hands prior to eating, drinking, or using
- r\-.mommclm«mmmwmmwummwmmmwwmmm

Safety Shower and Eyewash Station should be available in work area. '

SARA Title [II Hazard Categories - mmediate Health, Delayed Health.

ADDITIONAL INFORMATION:

Special Precautions to be Takén in Handling & Storage: Exarcise reasonable care and caution. Avoid breathing vapors. Store in a cool place out of direct
sunlight. Concentrated vapors of this product are heavier than air and will coltect in low areas such as pits and degreasers, storage tanks, and other
confined areas. Do not enter those areas where vapors of this product are suspected unless special breathing apparatus is used and an observer is present
for assistance. Do not use this product in a tank or vat where the product fevel is 12" from the top of the. tank. Lethal concentrations of vapors occur in tanks
and every cffort should be made to keep from breathing below or near the top level of the tank.

Do not pressure product out of container with air. Whmopmhgbungopmhmgpardaﬂyandvuﬁmymmﬂaledpmbefmmmvinghmg
completely. Empty product containers may contain liquid or vapor residues of this product. All precautions suggested in this Data Sheet apply to cmpty
containers also. Emyco:mismsmgoputyomeSlhl,Im.MMMMbemlthviMudbspuﬁaDoan&hpo&n
for resale. Any product purchased for resale must have this MSDS attached to each container and must be i original container. If each container does not
have an MSDS, call Benco at 800-632-3626. DoMwﬂﬁmahmwmmawmmwﬂam'athMMmmm
Please call Benco at 800-632-3626 for advice on proper hesting systems. Contact with flames or hot electric clements can produce hydrochloric acid and
phosgene fumes which can be fatal. ‘ .

Overexposure to this product can raise the level of arbon monoxide in the blood causing cardiovascular stress.

Do not remove or deface labels off containers.

This Material Safety Data Sheet supersedes any previous Material Safety Data Sheet on this product. Efective Date: May 17, 2000.. -
The information accumulated herein is given in good faith and believed to be accurate. but no warranty. express or implied, of merchantibility. fitness, or
otherwise is made. The suggested procedures are based on experience as of the date of'publication. They are not necessanly all inclusive nor tully

adequate in every circumstance. Consult Benco Sales. Ine. for proper handling procedures in specific situations or for any further information.
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Appendix J
SCAQMD Modeling Calculations for Strip Joint



Table 2

Dispersion Factors (X/Q) Values ([pg/m )/[tons/yr])
For Existing Scenario (1 stack and 1 volume source) at Redondo Beach Strip Joint

Emission Rates by Downwind distance (meters)
Percent '
Stack  Volume 25 50 75 100 200 300 500 1000
100% 0% 14.43 7.78 4.10 2.45 0.65 029 0.11 0.03
80% 20% 15.60 7.67 4.60 2.39 064 029 0.10 0.03
50% 50% 1735 1751 387 231 062 028 010 0.03
20% 80% 1911 734 373 224 061 028 0.10 003
0% 100% 20.28 7.23 3.64 2.18 060 028 0.10 0.03
Table 3
Dispersion Factors (X/Q) Values ([ig/m’}/[tons/yr])
For Improved Ventilation Scenario (2 stacks and 1 volume source)
at Redondo Beach Strip Joint
Downwind distance (meters)
50 75 100 200 300 500 1000
14.64 7.59 3.99 2.39 0.64 0.29 0.10 0.03

Note: Table 1 in SCAQMD not needed for analysis

Source: South Coast Air Quality Management District "Risk Assessment Module for
Furniture Stripping Operations,” June 2, 1998.




